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PURSUING VISION OF 




Over the long course of history, something 
has continued to provide us with an unchang- 
ing sense of progress. That something is the 
gradual accumulation of refined technology. 
Stanley is pursuing new LCD that display 
information with beauty and high visibility- 
devices that let us express precisely what we 
wish to say. 

The tremendous diversity of our product line 
meets all of your display needs. 



OA devices 

Duplicators, Printers, Personal computers, 

Word Processors 

Telecommunication devices 

Facsimile machines, Telephones, Radios 

Measuring instruments, FA devices 

Oscilloscopes, Production control system 

Terminal display devices 

POS terminals, Cash dispencers, Portable terminals 
AV devices 

CD players, VCR, Electronic musical instruments 

Consumer Products 

Cooking instruments, Air conditioners. 

Remote control units 

Others 

Vending machines, Medical equipment. 
Security system, Toys, Optical instruments, 
Mobile audio system, etc. 
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Okochi 

Memorial Technology Prize 
• Stanley LCDs have been de- 
veloped under the technical 
guidance of the late Prof. 
M. Wada ofTohoku University 
and Prof. T. Uchida (Dr. of 
Engineering). Stanley GH 
(guest-host) LCD was awarded 
in 1986 the 32nd Okochi 
Memorial Technology Prize. 




Multi-color Duplicator 
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Laser Printer 



Note) The symbol which shows the LED backlighting color should be superseded by R, 0, AY, Y or G instead of * mark. (See Page 8| 
The symbol which shows the LCD type should be superseded by GTW, BTW, or TW instead of O mark. (See Page 171 
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Dot Matrix 



Standard Product List 



Type 


Part No. * 1 


Number of 
Characters 
or Dots* 3 


Module Dimensions 

MAX 

WxdxhGmi) 


Effective 
Viewing Area 

WXDW 


Back 
Light 
Source 


Duty 
Ratio 


CHARACTER TYPE 
GMD Series 


GMD 1 61 OF 


16X1 




80x36x10.5 


64.5X1 


3.8 


Reflective 


1/16 


GMD 1 6 1 OFL % 

V — l 1 V 1 l — 1 \ l — ) \ \ — 1 1 1 — 'TV 


80x36x15 


LED 


GMD 1 620A 

V I 1 V 1 1 I 1 LJl — >• — 1 1\ 


16X2 


85X36X10.5 


63.5X15.8 


Rpflpptiwp 

1 1 C II \J \J Ll V tj 


GMD 1 620ADK 

* i ' 1 V 1 1 i ' 1 V , 1 1 I J / \ L_ /'IN 


85x36x15 


LED 


GMD 1 640A 

V — V 1 V 1 \—l \ \ — ) r * — ' 1 \ 


16X4 


87x60x10 5 


61.8X25.2 


Reflective 


GMD 1 640AL % 

\ — / 1 V ! 1 — / I r \_ II \\ — 'In 


87X60X15 


LED 


GMD2020A 

V — 1 1 V 1 1 — 1 1 *> — ' 1 — » — ' i\ 


20x2 


115x36x10 5 

1 1 U '*UU ' ' 1 u . u 


83.0X18.6 


Reflective 


GMD2020AL* 

V — ' 1 V 1 1 — . ' 1 V — ' 1 » — ' ' \ 1 — 'IN 


115X36X16 


LED 


GMD2020EO^2 

V I 1 V 1 I ' 1 V_/ 1 V — > 1 v / ' ' - *- 


CFL 


GMD2040A 


20x4 


98X60X10.5 


76.0X25.2 


Reflective 


GMD2040AL* 

V— ' 1 V 1 1—' 1— — ' 1 V ' / \ 1— 'IN 


98x60x15 


LED 


GMD2420A 


24X2 


118X36X10 5 


93.5X15.8 


Reflective 


GMD2420AL* 


118X36X15 


LED 


GMD4020A 


40x2 


182x33 5X10 5 


154.5X15.8 


Reflective 


GMD4020AL* 


182X33.5X16 


LED 


GMD4020EO*2 


CFL 


GMD1640B 


16X4 


77X51X11 


61.8X25.2 


Reflective 


GRAPHIC TYPE 
GMF Series 


GMF1 2046BBTW 


128x48dots 


132X60X19 


90.0X36.0 


CFL 


1/64 


GMF25064ABTW 


256x64dots 


205X58X26 


127.5X33.5 


CFL 


1/64 


GMF250 1 2ABTW 


256xl28dots 


194X96X22 


127.5X68.0 


CFL 


1/128 


GMF250 1 2EBTW 


CFLxS 



Note) *1.The symbol which shows the LED backlighting color should be superseded by R, 0, AY, Y or G instead of * mark. (See Page 8) 
82. The symbol which shows the LCD type should be superseded by GTW, BTW, or TW instead of O mark. (See Page 17) 



GTW 
BTW 
TW 



STN Gray type 
STN Blue type 
TN Positive type 



83. Construction of character should be 5x8 dots. (GMD Series) 



Note) *4. Module Dimensions 

W 



(STANLEY) 



Dot Matrix 



Character 
Size 

WxD(mm) 


uui size 


Temperature 
Range ( C) 


Supply 
Voltage (V) 


Control 


LCD 


vveignt 


Page 


Wxn (mm) 

WW 1 y vlIMM/ 


uperaiinc 


oiorage 


Logic 


i rn 

LL.U 


LSI 


Mode 


(s) 


3.11x5.77 


0.59X0.79 














25 


19 














40 


20 


3.20X4.85 


0.60X0.65 














30 


21 


0~+50 


-20 








TN 


40 


22 






~+70 








Positive 


45 


23 


2.95X4.15 


0.55X0.55 


























60 


24 












I 






45 


25 


3 20X4 85 


60x0 65 








I 


HD 44780 
or equivalent 
(Built-in) 




60 


26 

I_U 






— H40 


nn i on 

-ED — roD 


+5 


f 




60 


17 


2.95X4.15 


0.55X0.55 








1 




50 


27 














70 


28 


3.20X4.85 


0.60X0.65 


0-+50 


—2D — (-70 








TN 


45 


29 








Positive 


65 


30 












I J 
I 






70 


31 


3.20X4.85 


0.60X0.65 














100 


32 






0-+40 


—20 — HBO 










100 


17 


2.95X4.15 


0.55X0.55 


0-+50 


—20 — h7D 








TN Positive 


40 


33 




0.63X0.63 








-12 


Directly 
from CPU 




150 


35 






0-+40 


-20 


+5 




E-1330 


STN 


220 


37 




0.44X0.44 


~+60 


-20 


(External! 


Blue 


370 


39 














HD 61830B 
(External) 




400 



41 



Dot Matrix 



Available Option List 



STANLEY has a variety of optional types to meet a wide range of customer requirements. 
When ordering optional types, 100 pieces are required as the minimum ordering quantity. 



\v 


LCD Type 


TN 


STN 








Positive 








Negative 


Yellow 


Blue 


Gray 










Wide Temperature type 


"8 \ 


\\ 




Reflective 


m] 

LED 


/ White \ 
\ CFL / 


Reflective 


LED 


*1 

LED 


( Reflective) 


/ Yellow \ 

I led ; 


( T/) 


(Reflective) 


/ white \ 
I CFL j 




I6x| 


6:00 


mi 

Standard 
1610F 


Standard 
1610FL* 




1614F 


16I4FL* 


1614FNL* 


1610FS 


I610FSLY 




1610FG 







1610F 


12:00 


1 Rl 1 P 
1 D 1 1 1 


1R11FI ¥ 
idi i r l * 




1615F 


1615FL* 


1615FNL* 


1611FS 


I611FSLY 




161 1 FG 







16X2 


6:00 


mi 
Standard 
1620A 


Standard 
1620AL* 




1624 A 


1624AL* 


1624ANL* 


1620 AS 


1620ASLY 




1620AG 







1620 A 


12:00 


1 RP1 A 






1625 A 


1625AL* 


1625ANL * 


1621AS 


1621 ASLY 




1621AG 






16X4 


6:00 


Standard 
1640A 


Standard 
1640AL* 




1644 A 


1644AL* 


I644ANL* 


1640 AS 


1640ASLY 




1640 AG 






1640 A 


12:00 


1641 A 


1641 AL* 




1645 A 


1645AL* 


1645ANL* 


1641 AS 


1641ASLY 




1641AG 




^harac 


20X2 


6:00 


Standard 
2020A 


Standard 
2020AL* 


Standard 
2020ETW 


2024A 


P0P4AL* 


2024ANL* 


2020 AS 


2020ASLY 


Standard 
2020EBTW 


2020AG 


Standard 
2020EGTW 


ter Typ 


2020 A 


12:00 


2021 A 


2021 AL * 


2021 ETW 


2025A 


P0P5AL* 


2025ANL * 


2021 AS 


2021ASLY 


P0P1EBTW 


2021 AG 


PDP1EGTW 


n 

n 
3 


20X4 


6:00 


Standard 
2040A 


Standard 
2040ALJK 




2044A 


P044AL* 


2044ANL* 


2040AS 


2040ASLY 




2040AG 




1 Series 


2040A 


12:00 


2041 A 


2041 AL* 




2045A 


P045AL* 


2045ANL * 


2041 AS 


2041 ASLY 




2041 AG 




24X2 


6:00 


Standard 
2420A 


Standard 
2420AL* 




2424A 


2424AL* 


2424ANL * 


2420AS 


2420ASLY 




2420AG 






2420A 


12:00 


2421 A 


2421 A L * 




2425A 


2425AL* 


2425ANL * 


2421 AS 


2421 ASLY 




2421 AG 






40 xp 


6:00 


Standard 
4020A 


JSS? 

Standard 
4020AL* 


Standard 
4020ETW 


4024A 


40P4AL* 


40P4ANL* 


4020 AS 


4020ASLY 


Standard 
4020EBTW 


4020AG 


Standard 
4020EGTW 




4020A 


12:00 


4021 A 


4021 AL* 


4021ETW 


4025A 


4025AL* 


40P5ANL* 


4021 AS 


4021 ASLY 


40P1EBTW 


4021 AG 


40P1EGTW 




16X4 


6:00 


Standard ' 
1640B 






1644B 






1640BS 






1640BG 






1640B 


12:00 


1641 B 






1645B 






1641 BS 






1641BG 









LCD Type 


STN 




*/X\ 


Yellow 


Blue 


^ \ 


\ \ c <\ 


White 
CFL 


White 
CFL 




128 x 48Dots 


6:00 


12043BSTW 


Standard* 5 
12048BBTW 




12048B 


12:00 


1214BBSTW 


IP148BBTW 


Graph 


256x64Dots 


6:00 


P5064ASTW 


Standard*? 
25064ABTW 


ic Type 


25064A 




25164ASTW 


P5164ABTW 


GMF Series 


P5BxlPBDots 


6:00 


2501PASTW 


Standard*? 
25012ABTW 


25012A 


12:00 


251 12ASTVV 


P5HPABTW 




P56xlP8Dots 
(CFLxP) 
25012E 


6:00 


250I2ESTW 


Standard*- 
25012EBTW 




12:00 


25112ESTW 


25HPEBTW 



Note) >S I The symbol which shows the LED backlighting color should be 
superseded by the following characters instead of * mark 
(See Page 8) 

R : Red 
□ : Orange 
AY : Yellow 
Y : Yellow 
G : Green 

^ 2 Standard mark means the standard products shown in page 3. 

LED backlighting module of STN type is only available in 
a combination of STN yellow mode and Y type backlighting only. 

Marked ( ) types are under development. 



Dot Matrix! 



T How to read part number 

GMD 16 2D AO / GMF 25 □ 64 A Q 



CD 



CD © © Suffix No. 



© 



© © © Suffix No. ® 





Means 




Means 


© 


Series No. (GMD: Character type, GMF: Graphic type) 


© 


GMF Series Number of Dots in Horizontal Line (2 digits) 


© 


GMD Series Number of Characters 


© 


GMF Series Viewing Direction, Operating Temperature 


© 


GMD Series Number of Lines 


© 


GMF Series Number of Dots in Vertical Line (2 digits) 


© 


GMD Series Viewing Direction, Operating Voltage Supply Voltage 


© 


LCD Type, LCD Mode, Backlighting 



(4) GMD Series 


LCD 
Type 


□ 


Viewing Direction 











6 : oo 


0-+50 


+ 5 


TN Type 


I 


1 2 : oo 


0-+50 


+ 5 


4 


6 : oo 


-20- + 70* 


± 5 




5 


1 2 : oo 


-20- + 70* 


+ 5 


STN 





6 : oo 


0- +50* 


+ 5 


Type 


I 


1 2 : oo 


0- + 50* 


+ 5 






* for Reflective type 






CD GMF Series 




LCD 
Type 


□ 


Viewing Direction 


Operating Temperature ( C ) 




STN 





6 : oo 


0- +40 




Type 


I 


i2 : oo 


0- +40 





• Example of Power Supply Circuit for GMD Series. 

(Example for GMF series are shown in each page.) 



a. In case of 5V 




+ 5V 



! of ±5V 




+ 5V 



-5V 



Viewing Direction 

(12:00) 




6:00 direction is as standard. 
12:00 direction is as optional. 



6:00 



© GMD & GMF Series 


O 


LCD Type 


LCD Mode 


Back- 
lighting 


Backlighting 
Color 




TN Positive 


Reflective 






LR 


TN Positive 


Transmissive 


LED 


Red 


LO 


TN Positive 


Transmissive 


LED 


Orange 


LAY 


TN Positive 


Transmissive 


LED 


Yellow 


LY 


TN Positive 


Transmissive 


LED 


Yellow 


LG 


TN Positive 


Transmissive 


LED 


Green 


NLR 


TN Negative 


Transmissive 


LED 


Red 


NL0 


TN Negative 


Transmissive 


LED 


Orange 


NLAY 


TN Negative 


Transmissive 


LED 


Yellow 


NLY 


TN Negative 


Transmissive 


LED 


Yellow 


NLG 


TN Negative 


Transmissive 


LED 


Green 


TW 


TN Positive 


Transmissive 


CFL 


White 


S 

1 


STN Yellow 


Reflective 






SLY 


STN Yellow 


Transmissive 


LED 


Yellow 


STW 


STN Yellow 


Transmissive 


CFL 


White 


BTW 


STN Blue 


Transmissive 


CFL 


White 


G 


STN Gray 


Reflective 






GTW 


STN Gray 


Transmissive 


CFL 


White 



Dot Matrix 



Available Option List 



T LCD Type 



1MHI 



This is the most typical general-purpose type LCD, being used in applications ranging from watches and 
calculators to Dot Matrix Modules. 



• TN Positive Image Type (Basic Type) 

The most typical general-purpose LCD of the TN types. 

This type features black characters (or drawings) on a neutral gray background. 

Usable in three modes: Reflective mode, Transmissive mode and Transflective 

mode. 



TN Negative Image Type 



This has reversed image of positive type, with a white display on a black 
background. 

Usable in Transmissive mode only. 



Wide Temperature Type 



In contrast with the operating temperature range of to 50°C for normal TN types, 
this type features a wide operating temperature range of -20 to 70°C. (This LCD 
is particularly effective in use with backlighting which generates heat.) 





Compared with TN types, this high-resolution display LCD intended for Dot Matrix Display has an increased 
twisted angle, resulting in a more than two-fold improvement in contrast and viewing angle characteristics. 



STN Yellow Type 

Dark blue display on a yellow-green background. 

This is the most typical general-purpose type of high-contrast STN types. 
Usable in three modes: Reflective mode, Transmissive mode and Transflective 
mode. 



STN Blue Type 



e500SB5S55S05» . 



Backlight color display on a blue background. 

This type intended specifically for use in combination with a white light source. 
Usable in transmissive mode only. 



• STN Gray Type 



Dark blue display on a blue-gray background. This type features an improvement 
that provides a display which appears natural with its surround colors, when 
the yellow mode background is blanked. Usable in reflective mode . 



* STANLEY * 
Dot Matrix LCD 
28 Characters 
x 4 Lines 




Features of Each Mode 



LCD Type 


Background 


Display 


Viewing 


Cont- 


LCD mode 




Temperature 


Color 


Color 


Direction 


rast 


Reflective Transmissive Transflective 


Opr. 


Stg. 


T 
N 


Positive 


Neutral gray 


Black 


O 


O 


© 


O 


O 


0- 


-20- 


Negative 


Black 


Clear 


O 


o 


X 


A 


© 


+ 50 


+70 


Wide Tern. 






o 


o 








-20— +70 


-30-+80 


S 


Yellow 


Yellow-Green 


Dark blue 


© 


@ 




o 


o 




-20- 
+60 


T 


Blue 


Blue 


Clear 






X 


A 


© 


0~ 

+40 


N 


Gray 


Blue-Gray 


Dark blue 


© 




© 


A 


X 





STN / 




to 






o 








/ TN 

L_ 









Viewing angle 



Example of Contrast-Viewing Angle Curve 



Dot Matrix! 



T Backlighting 



STANLEY Dot Matrix LCDs feature three types of backlighting: 

high-intensity, long-life LEDs, CFL with brightness and good color rendition, and slim-line EL. 




Y: Yellow 




■ Features 

• Long-life, bright and uniform backlighting 

• Operating voltage: 4.4-4.7V (Using external resister) 

• Five colors are available 

• The use of high-intensity LEDs and unique illumination technology enable 
effective backlighting with a small number of chips. 



Specifications 

Please see each page for standard types. 



Example of power supply circuit for LED Backlighting Unit. 

R 



o 

•• 












r 


\ 


A° 
















•• 
•• 
•• 
•• 








E 
G 
















o 






J 


K 




i 






O 







5V 



R: Forward current limiting resister 
'Always use an externally connected resister |R) for the backlighting unit 

■ Precaution for usage 

The operating temperature range of LCD modules with LED backlighting is 
specified with the assumption that the forward current supplied to the LED units 
will be varied according to the ambient temperature. 



G: Green 



fig. 1 Example of Relative Luminous Intensity vs. Forward Current 
(For GMD1610FLY) 



2.0 



fig. 2 Example of Forward Current vs. Ambient Temperature 
(For GMD1610FLY) 



E 

3 



-I 0.5 




1 00 200 300 400 
240 

Forward Current (mA) 



IrCmA) 
240 




A-6.88mA/°C 


i 
1 


68 



i 
i 




i 




25 

Ambient Temperature 


50 

Ta(°C) 



Dot Matrix 



Available Option List 



CFL Backlighting 



■ Features 

• Long life and low heat generation. 

• Exellent color performance and clean display colors. 

• Low power consumption. 

• Variable light adjustment is available. 

• Strong structure against vibration. 



£0 

BELT BflTT FUEL OIL 




■ Luminance Ratio VS. Ambient Temperature 

(%) 120 



Emitted Spectral Curves 

Emitted color: White (W) 



E 

3 



(%) 


100 







CO 


80 


cc 








£ 




£ 


60 




40 




20 



I 



t 




400 450 500 550 600 650 700 

Wave Length (nm) 

■ Structure of CFL Backlighting Unit 

For GMF 12048B Type, GMF25012A Type 




-20 



For GMF25064A Type 



40 60 80 

Ambient Temperature (°C) 



For GMF25012E Type 



Transfle' ter 

CFL 
Frame 




Lamp House 



Cover 

LCD 

Rubber 
Connecter 

PCB 



LCD Driver 



Frame 




-LCD 
Driver 



LCD 

Transflecter 
Frame - 



Rubber 
Connecter 

Lamp House 




Recommended Inverters 
for CFL 



STANLEY has available inverters for use as a CFL drive power supply. These dedicated inverters are 
designed specifically to match the CFL characteristics, enabling high-intensity, long life and high- 
efficiency illumination. 

(Recomended Inverters for CFL of GMD Series are shown in page 18.) 



Ta = 25°C 



Part Number 




12O607A 


Unit 


Specified Imput Voltage 


12 


Vave 


Imput Alternative Range 


±10 


% 


Imput Current 


0.25 


0.3 


less than Aave 


Load Current 


6±1 


7±1 


mArms 


Operating Frequency 


2511" 


kHz 


Operating Temperature 


0-50 


°C 


Operating Humidity 


30-85 (No dew) 


%RH 


Storage Temperature 


-20-85 


°C 


Storage Humidity 


20-90 (No dew) 


%RH 



Dimensions of Inverter 
(Common in 120606A, and 120607A) 



Unit: mm 



4-00.8 



GND 



OUT GND 



IN 



4 



37.5±0.5 



44MAX. 





Dot Matrix! 



- 



■ Features 

• Thin (less than 1.3mm) & Light weight (200mg/cm 2 ) 

• Uniform light source 




Basic Characteristics 

Voltage vs. Luminance 



(cd/m 2 ) 

250 

200 



I 00 







1 


KHz 












400Hz- 






































50Hz 



100 150 200 (Vms| 
Voltage 



(%) 
100 

80 

60 

40 

20 



EL Emission Spectrum 











0Hz 














i 





























400 



500 600 
Wave Length 



700 (nm| 



Example of Specifications for EL 



Ta = 25°C 



Item 


Condition 




Ratings 




Unit 


Mih. 


Typ. 


Max. 


Operating Voltage 




50 




250 


ACV 


Operating Frequency 




50 




1,000 


Hz 


Power Consumption 








10 


mWcm 2 


Operating Temperature 


100V 


-30 




60 


°C 


Storage Temperature 


400Hz 


-40 




80 


Brightness 


Blue-green 






(601 




cd/cm 2 


White 






(55) 





Temperature vs. Luminance 



Voltage vs. Current Density (initial) 



(%) 
40 

3 1 20 
J 1 00 

> 

CD 

£ 80 



' 

100* 


//400H 


1 

z 





































































(mA/cm 2 ) 
1 .0 

_ 0.8 









J 1 KH 


; 




















400Hz 






























50Hz 



-20 20 40 
Temperature 

Life Characteristics (I) 



50 100 150 200 (Vms) 
Voltage 

Life Characteristics ( 




10000(h) 




Recommended Inverters for EL 

STANLEY inverters are designed to match STANLEY EL elements, and minimal lost of intensity 
with temperature variations and aging, as well as high-efficiency illumination. 



Item 


Condition 




Ratings 




Unit 


Min. 


Typ. 


Max. 


Input Voltage 




2.5 


5.0 


5.5 


V 


Input Current 


Vin = 5V 


25 


34 


42 


mA 


Output Voltage 




72 


82 


92 


Vrms 


Output Frequency 




360 


410 


460 


Hz 


Input Current under over voltage 


Vin = 6V 






60 


mA 


Operating Temperature 




-10 




60 


°C 


Storage Temperature 








70 


°C 



Example of Dimensions of Inverter 





Character Dot Matrix Modules 



GMD Series 



Features 

■ A new product CFL backlighting version is added to 
exisiting production lines of reflective and LED 
backlighting versions. 

■ Wide selection from 16 characters by 1 line to 40 
characters by 2 lines 

■ 5X7 dot matrix with cursor 

■ Microprocessor compatible data bus interface (8 bit 
or 4 bit, 68 system data bus) 

■ Light weight and compact size 

■ Built-in control LSI (HD44780 or equivalent) 

Character generator ROM 

96 alphanumeric characters 
Character generator RAM 

Rewritable 8 characters 

■ + 5 volts power supply 

Applications 

■ Telecommunication devices 
(Telephone, Facsimile, etc.) 

■ OA devices 

■ Measuring instruments 

■ POS terminals 

■ Electronic musical instruments 

■ Other terminal display devices 

I 




GMD Series! 



Characteristics 



Absolute Maximum Ratings 



Item 


Symbol 


Min. 


Max. 


Unit 


Logic Circuit Supply Voltage 


Vdd-Vss 





7.0(6.5) %1 


V 


LCD Driver Circuit Supply Voltage 


Vdd-Vee 





13.516.51 «1 


V 


Input Voltage 


Vi 


Vss 


Vdo 


V 


Operating Temperature 


Top 





50 


°c 


Storage Temperature 


Tstg 


-20 


70 


c 



Note) S; ] : The figures in ( ) are applicable to GMD1640A, GMD2040A and GMD4020E Series. 

Electrical Characteristics 



V DD = 5.0±0.25V Ta=0~ + 50°C 



Item 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Unit 


Input "High" Voltage 


VlH 




2.2 




Vdo 


V 


Input "Low" Voltage 


VlL 









0.6 


V 


Output "High" Voltage 


VOH 


Ioh = -0.205mA 


2.4 






V 


Output "Low" Voltage 


Vol 


Iol = 1.2mA 






0.4 


V 


Clock frequency 


fosc 




190 


270 


350 


KHz 


Optical Characteristics 








Ta = +25°C 


Item 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Unit 


Power Supply Voltage for LCD 
«l/16Duty» 


Vdd-Vee 


Ta = 50°C 




3.7 




V 


Ta = 25°C 




4.4 




V 


Ta= 0°C 




4.9 




V 


Contrast ratio (Fig. 1) 


K 


= 20° 8 = 0° 


3 








Viewing Angle (Fig. 2) 


02-01 


6 = 0° KS 1.4 


20 






Degree 


e 


/ 20 K = 1.4 


+30 






Degree 


Response time 
(Fig. 3) 


rise 


tr 


= 20° 6 = 0° 




150 


250 


m sec 


fall 


tf 


= 20° 6 = 0° 




150 


250 


m sec 



Note) • This specifications is applicable to TN positive type LCD. Please ask us when you need the specifications of other LCD except TN positive type shown in the above list. 
• Measured on LCD oniy. If there is any heat source (LED, CFL, etc.) exist around LCD the temperature increase should be taken into consideration. 



Fig. 1 Definition of contrast ratio (K) 



Brightness of non-selected dot (B2) 
Brightness of selected dot (B1 ) 



100 



(%) 




m K 



Selected dot 
Non-selected dot 




02-0,S2O°) 



01 02 

Viewing angle 



Driving voltage 

Fig. 2 Definition of viewing angle f $ Fig. 3 Definition of response time 



(«s=o-) 





(%) Non-selected 



(0 = 2O\0 = O*) 



|GMD Series 
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■ Timing Chart (interface timing) 





■ Data Write 



Hem 


Symbol 


Conditions 


Enable cycle time 


tcyc 


Fig. 4 


1.0 






/x sec 


Enable pulse width 


PwEH 


Fig. 4 


450 






n sec 


Enable rise/fall time 


tEr/tEd 


Fig. 4 






25 


n sec 


Address set up time 


tAS 


Fig. 4 


140 






n sec 


Address hold time 


tAM 


Fig. 4 


10 






n sec 


Data set up time 


tDSW 


Fig. 4 


195 






n sec 


Hold time 


tH 


Fig. 4 


10 




= 1 


n sec 


■ Data Read 








Item 




Conditions Min 


Typ. 




UnH 










Enable cycle time 


tcyc 


Fig. 5 


1.0 






^ sec 


Enable pulse width 


PwEH 


Fig. 5 


450 






n sec 


Enable rise/fall time 


tEr/tEd 


Fig. 5 






25 


n sec 


Address set up time 


tAS 


Fig. 5 


140 






n sec 


Address hold time 


tAM 


Fig. 5 


10 






n sec 


Data delay time 


tDDR 


Fig. 5 






320 


n sec 


Data hold time 


tDHR 


Fig. 5 


20 






n sec 



Fig. 4 Data Write from MPU to Module 



Rs 



XL 



R/W 



IP 



t.s 



DBo - 
DB,_ 



PwEH 



tosw 



t„ 



< V„ Valid data 



tcyc 



Fig. 5 Data Read from Module to MPU 



Rs 



R/W 



DBo- 
DB, 



PwEH 



)l/ v ... ~^rv. iJ 



tcyc 



Reset Function 

The LCD Module automatically performs initialization (reset) when power is turned on (using internal reset circuit). However, since initialization may not be performed completely depending 
on the rise time of the power supply when it is turned on, pay attention to the following time-relationship. 



Vcc- 




4.5V 





0.1msst,„S10ms 



toFF 

WS 1ms 



Note) Since the internal reset circuit will not operate normally unless the preceding conditions are met, initialize by instruction. 



GMD Series! 



Instructions 



Instruction 


Code 


Description 


Execution time 
(Max) 
(when fosc 
is 250kHz) 


Rs 


r/w 


DB, 


DB 6 


DB 5 


DB 4 


DB 3 


DB; 


DB; 


DB 




Clear display 





























1 




clears entire display and sets DD RAM address in 
address counter. 


1.64m sec 


Return home 


























1 


* 


sets DD RAM address in address counter. Also 
returns display being shifted to original position. DD 
RAM counters remain unchanged. 


1.64m sec 


Entry mode set 























1 


l/D 


S 


sets cursor move direction and specifies shift of 
display. These operations are performed during data 
write and read. 


iOfi sec 


Display ON/OFF control 




















1 


D 


C 


B 


sets ON/OFF of entire display (D), cursor ON/OFF (0, 
and blink of cursor position character (B). 


40/isec 


Cursor or display shift 

















1 


S/C 


R/L 


* 


* 


moves cursor and shifts display without changing 
DD RAM contents. 


40/u.sec 


Function set 














1 


DL 


N 


F 


* 


* 


sets interface data length (DL), number of display 
lines (N) and character font (F). 


40^1 sec 


SetCG RAM address 










1 


1 


ACG 


sets CG RAM address. CG RAM data are sent and 
received after this setting. 


40,u, sec 


Set DD RAM address 








ADD 


sets DD RAM address. DD RAM data are sent and 
received after this setting. 


40/u, sec 


Read busy flag & address 





1 


BF 


AC 


reads busy flag (BF) indicating internal operation is 
being performed and reads address counter contents. 


V sec 


Write data to CG or DD RAM 


1 





Write Data 


writes data into DD RAM or CG RAM 


40>sec 


Read data from CG or 
DD RAM 


1 


1 


Read Data 


reads data from DD RAM or CG RAM 


40> sec 


I/O =1: Increment 

l/D = 0: Decrement 

S = 1 : Accompanies display shift 

S/C = 1: Display shift 

S/C = 0: Cursor move 

R/L = 1: Shift to the right 

R/L = 0: Shift to the left 

DL = 1: 8 bits, DL = 0:4 bits 

N = 1: 2 lines, N = 0: 1 line. *Note 1) 

F = 1: 5 x 10 dots, F = 0: 5 x 7 dots 

BF = 1: Internally operating 

BF = 0: Can accept instruction 


DD RAM: Display data RAM 
CG RAM: Character generator RAM 
ACG : CG RAM address 
ADD : DD RAM address 

Corresponds to cursor address 
AC : Address counter used for both CG and DD 

RAM address 
* : Invalidity 


Execution time changes when 
frequency chances. 

(Example) 

When fosc is 270kHz: 
250 

40/u. sec x — = 37ja sec 
270 



Note 1) In the case of GMD 1610F, GMD1610FL* 



! 1/16 



N = 1. 



14 



GMD Series 



Operation Example 



■ 8-bit operation, 2 line display 



No. 


Instruction 
(RsR/WDB 7 ~-DBo) 


(lien lav 




Operation 


i 




Power supply ON 

(Initialized by the internal reset circuit) 


, 


, . 

Initialized. No display appears. 


£ 


Function set 
(00001110**) 




Set 8 bit operation and select 2-line display and 5 x 7 dot character 
font. 


O 



Display ON/OFF control 
(0000001110) 




Turn on display and cursor. Entire display is in space mode because 
of initialization. 


1 


Entry mode set 
(0000000110) 




Set mode to increment the address by one and to shift the cursor to 
the right, at the time of write, to the CG/DD RAM. Display is not shifted. 


5 


Write data to CG RAM/DD RAM 
(1001010011) 


s 


Write "S". The DD RAM has already been selec 
cursor is incremented by one and shifted to the 


ted by initialization. The 
right. 





Write data to CG RAM/DD RAM 
(1001010100) 


ST 


Write "T". 




















n 


Write data to CG RAM/DD RAM 
(1001011001) 


STANLEY 


Write "Y". 




12 


Set DD RAM address 
(0011000000) 


STANLEY 


Set RAM address so that the cursor is positions 
line. 


datthehedofthe2nd. 


13 


Write data to CG RAM/DD RAM 
(1000111000) 


STANLEY 
8 


Write "8". 




















20 


Write data to CG RAM/DD RAM 
(1001000100) 


STANLEY 
8 b i t M 


Write "D". 




21 


Write data to CG RAM/DD RAM 
(1001000101) 


STANLEY 
8bitM0DE 


Write "E". 



■ In the case of 4-bit operation 

When power is turned on, 8-bit operation is automatically selected, so the program must be set functions prior to 4-bit operation. 
One operation is completed in two accesses of 4-bit operations. 



Note: For 2 lines display, the cursor automatically moves from the first to the second line after the 40th digit of the first line has been written. 
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IM 

Correspondence between Character Code and Character Pattern 



Lowe 
4bit 




ITT 



-fir 



■ ■■■ 



• • 
m 



■■ ■ 
■ ■ 



■ ■ 

■ ■ 



■ ■ 



■■■ 
■ ■ 
■■■■■ 



1 I 

■ • 

■ • 
••••• 

■ * 

■ ■ 



III 



■ 

mmm 



• mm 
■ ■ 
■ • t ■ 



■ ■ 

■ ■ 
• ■ 



TTTST 



X X X x 1 1 



."I 



■■■■ 

■ ■ 

■ a 



■ • 

■ ■ 

■ ■ 

■■ ■ 



W1W 

■ 
■ 



t — r 



B • • • 

• ■ 
■ ■ 
Mil 



• ■ ■ 

• ■ * 
■ ■ 



■ •■■a 



■■■■■ 

• ■ 
■ ■ 



10 



■ 



mmm 

■ ■ 

■ • 



■ 



mil 



• ■ 

• ■ • 

■ ■ • 

■ mm 



a m 
m 9 

: : 



X X x x 1 1 



* 

1*111 



10 11 



I ■ 



: : . 



rig 



t — r 

• • ■ 

■ • j 



•• • 

• • ■ 

• • ■ 



• • ■ 

• • ■ 

i 



SSI" 



! i 



in 



Character Generator RAM (CG RAM) 

The character generator RAM is the RAM with which the user can rewrite character patterns by program. With 5x7 dots, 8 types of character patterns 
can be written. Write the character codes in the left columns of above table. For details, please consult with Stanley. 



IB 



Character Type 



GMD 



GMD4020EO* 40 Characters x 2 Lines 1/16 Duty 




GMD2020EO* 20 Cnaracters x 2 Lines 1/16 Duty 




• Module Dimensions (With CFL BACKLIGHTING) 



_Lf) LT) . 




1 6MAX 



10.5 




115+ I 



7 MAX 



a 

a 



1 .6 



Detail of Cover Part 



9 



2.75 



a- 



IE;- C=p 



6 



V 2-D3 Terminal 



7 



i&Note) The symbol which shows the LCD type should be : 
GTW: STN Gray type 
BTW: STN Blue type 
TW: TN Positive type 



GMD Series! 



GMD4020EO* 
GMD2020EO* 



with CFL BACKLIGHTING 



Block Diagram 



i Interface Pin Function 



E- 

R/W- 
Ri- 
DB. 

t - 
DB, 
V„- 
Vs»- 



Controller 
& 
Driver 



' Display Pattern 



3.2 



0.65 
0.6 



0.5 



□□□□□□ 
□□□□□□ 
□□□□□□ 
□□□□□□ 
□□□□□□ 



* Example of Power Supply Circuit 



CR.1 
CR2 



INVERTER 
OUT! IN 



I 051202A(orGMD4020E 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




Power Supply 


OV(GND) 


2 


Vdd 




+ 5V 


3 


Vee 




for Liquid Crystal Driving 


4 


Rs 


H/L 


Register Select 
L: Instruction Input 
H: Data Input 


5 


mi 


H/L 


L: Data Write (Module «- MPU) 
H: Data Read (Module ^ MPU) 


6 


E 


H/L 


Operation start signal for data read/write 


7 DBO 


H/L 


Lower order 4 lines dat bus with bidirectional 
three-state. Used for data transfer between the 
MPU and the module. These four are not used 
during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between the 
MPU and the module. DB7 can be used as a 
BUSY flag. 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H L 


15 


CFL1 




Power Supply 
for CFL 


for Inverter "OUT 1" Terminal 


16 


CFL2 




for Inverter "OUT 2" Terminal 



i Optical Characteristics 



Ta = +25°C 



Item 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Unit 


Power Supply Voltage for LCD 
«1/l6Duty»*1 


Vdd-Vee 


Ta = 50°C 


3.8 


3.9 


4.0 


V 


Ta = 25°C 


4.1 


4.2 


4.3 


V 


Ta= 0°C 


4.5 


4.6 


4.7 


V 


Contrast Ratio (Fig. 1)*2 


K 


0=20° 6=0° 


3 








Viewing Angle (Fig. 2) *2 


02-0, 


9=0° K&1.4 


40 






Degree 


9 


0=20° K = 1.4 


±30 






Degree 


Response time rise (Fig. 3) *2 


Tr 


= 20° 9 = 0° 




200 


250 


m sec 


Response time fall (Fig. 3) *2 


td 


= 20° 9 = 0° 




200 


250 


m sec 



Note) *1 This specification is applicable to STN Gray type LCD. Please ask us when you need the specifications of other LCD except STN Gray type shown in the above 
*2 Fig. 1 — Fig. 3 are shown in page 12. 

*3 Measured on LCD only. If there is any heat source (LED, CFL, etc..) exists around LCD, the temperature increase should be taken into consideration. 



list. 



i Recommended Inverter for CFL 



Item 


Ratings 


Unit 


Part Number 


05 1202 A 


051002A 




Part Number of LCD Module 


GMD4020EO 


GMD2020EC 




Specified Input Voltage 


+5 


+ 5 


V 


Input Alternative Range 


±10 


±10 


% 


Input Current 


+0.45 


+0.35 


less than Aave 


Load Current 


2.5±0.5 


2.5+0.5 


mArms 


Load Voltage 


340 ±20 


230 ±20 


V 


Operating Frequency 


65±10 


65±10 


kHz 


Operatng Temperature 


+ 0- +50 


°C 


Operating Humidity 


+30 - +85 * 


%RH 


Storage Temperature 


-20- +85 


°C 


Storage Humidity 


+ 20 - +90 » 


%RH 



* Subject to condition without dew. 

Note) The length of the wire is recommended to be shorter than 150mm. If the connecting 
wires between CFL terminals and inverters are too long, you may encounter "light up at 
low temperature" or similar conditions caused by insufficient electric current. 



T Dimensions of Inverter 

(common in 051202A and 051002A) 

(51 1 5 j 12.5 



7.5 



4 



GND IN 



OUT2 OUT 
33.5 + 0.5 





i 


i 

1 




i 


.i 


i. 


i 

,MA< j 


i 



Unit: mm 



00.9 



| 



Character Type 



GMD 



GMD1B10F 16 Characters x 1 Line 1/16 Duty 




Display Patte 



0.63 



0.59 



3. 1 I 



□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 



0.66 



□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 



Module Dimensions (Reflective) 



5.5 



80 + 



75 + 0.2 



P2.54X 13 = 33.02 




14- <t> I 



59.66 



64.5 



73 




I0.5MAX. 



4.7 



Interface Pin Function 



I .6 



□ 



Unit: mm 



Block Diagram 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




Power Supply 


0VIGKD 


2 


Vdd 




+ 5V 


3 


Vee 




for Liquid Crystal driving 


4 


Rs 


H/L 


Register select 
H: Data Input 
L: Instruction Input 


5 


R/W 


H/L 


H: Data Read (Module — MPU) 
L: Data Write (Module — MPU) 


6 


E 


H,H <— L 


Operation start signal for 
data read/write 


7 


DB0 


H/L 


Lower order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. These four are not 
used during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. DB 7 can be used 
as a BUSY flag. 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 


•15 


A (LED + ) 




Supply Voltage for LED Backlighting 


♦16 


K(LED-) 




0V (GND) 



E 

R/W 

Rs 

DBo g 
I ^ 

DB, 

Vss » 

Vdo- 

Vee 







Controller 
& 
Driver 



.6 



LCD Panel 



40, ' 



• DD RAM Address 



2 3 4 



9 10 II 12 13 14 15 16 



00 


01 


02 


03 


04 


05 


06 


07 


40 


4, 


42 


43 


44 


45 


46 


47 



Note) * marked pins are only for LED backlighting type. 



RAM area: 00H ~ 27H & 40H ~ 67H 
Note) Please select 2 line display. 



Series 



GMD1610FL* with led backlighting 



Module Dimensions (with LED BACKLIGHTING) 



Circuit Diagram of LED Backlighting 



5.5 



80± I 



75±0.2 



P2.54X 13 = 33.02 



14-0 I 



ill 



DDDDDDDDDDDDDDDD 



59.66 



64.5 



73 



9.6 



15(A)- 
l6(Kh 



I5MAX. 



,2-01 
4 - (42.5 



2 series 8 parallel 16 chips 



I .6 




-O A 



I 2 3- - , 8 



-Q K 



Unit: mm 



Characteristics of LED Backlighting 



Forward Current VS. Ambient Temperature 



A-6.88mA/°C 




25 50 
Ambient Temperature Ta(°C) 



The ratings and characteristics of LCD modules are specified with the assumption that the forward current 
supplied to the LED units will be varied according to the ambient temperature. 



Relative Luminous Intensity VS. Forward Current 
2.0 r 



£ !.5 



E 

3 



= 0.5 




200 300 
240 

Forward Current (mA) 



Absolute Maximum Ratings and Characteristics of LED Backlighting 



Ta = 25°C 



Item 


Absolute Maximum Ratings 


Electrical and Optical Characteristics 






Forward 
Current 


Reverse 
Voltage 


Power 

Dissipation 


Forward Voltage 


Reverse Current 


Luminous Intensity 


Peak Wavelength 


^S^\ Symbol \ 




Condition 




Condition 




Condition 




Condition 


\ w \ 

Part \ *Emitted \. LED \ 
Number \ Color \Chip \ 


If 


Vr 


Pd 


V F 


If 


Ir 


Vr 


Iv 


If 


Xp 


If 


Max. 


Max. 


Max. 


Typ. 


Max. 




Max. 




Typ. 




Typ. 




GMD 
1610FL* 


R (Red) 


VR 


240 


8 


1060 


4.1 


4.4 


160 


160 


8 


65 


160 


630 


160 


(Orange) 


AA 


1060 


4.1 


4.4 


160 


60 


605 


AY (Yellow) 


AY 


1130 


4.4 


4.7 


160 


40 


580 


Y (Yellow) 


PY 


1100 


4.3 


4.6 


160 


85 


570 


G (Green) 


PG 


1100 


4.3 


4.6 


160 


60 


560 


Unit 


mA 


V 


mW 


V 


mA 


iuA 


V 


cd/m 2 


mA 


nm 


mA 



Note) Above specifications should be applicable to the LED backlighting itself. 
■ 



20 



Character Type 



GM 



GMD1B20A 16 Characters x 2 Lines 1/16 Duty 



Display Pattern 




Module Dimensions (Reflective) 



□□□□□ I 



0.6 



0.65 



□□□□□ 

□□□□□ □□□□□ 

□□□□□ □□□□□ 

□□□□□ □□□□□ 

□□□□□ □□□□□ 

□□□□□ □□□□□ 
□□□□□ 

□□□□□ 



3.2 



3.7 



2.54 



14-0 I 



2.5 



42.5 



73.5 



63.5 



58.7 



0.5MAX. 



SBBBBBBR 



D C 



EEEEffl 



80±0.2 



85 + 




Unit: mm 



Interface Pin Function 



Block Diagram 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




Power Supply 


OV(GND) 


2 


Vdd 




+ 5V 


3 


Vee 




for Liquid Crystal driving 


4 


Rs 


H/L 


Register select 
H: Data Input 
L: Instruction Input 


5 


R/W 


H/L 


H: Data Read (Modules MPU) 
L: Data Write (Module^ MPU) 


6 


E 


H,H «- L 


Operation start signal for 
data read/write 


7 


DBO 


H/L 


Lower order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. These four are not 
used during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. DB 7 can be used 
as a BUSY flag. 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 


*15 


A (LED + ) 




Supply Voltage for LED Backlighting 


*16 


K (LED-) 




OV(GND) 



Notel * marked pins are only for LED backlighting type. 



E- 
R/W- 
R s - 
DBo 

I - 
DB, 
Vss - 
Vw - 
Vee - 



Controller 
& 
Driver 



16 



40,' 



4 



• DD RAM Address 



LCD Panel 



40 



Driver 



9 10 II 12 13 14 15 16 



Line I 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


0B 


0C 


0D 


0E 


OF 


Line 2 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 



RAM area: 00 H — 27 H 8t 40 H -~ 67 H 



| PI 



■ 

SPIES Character Type 

GMD1620AL* with led backlighting 



Module Dimensions (With LED BACKLIGHTING) 



Circuit Diagram of LED Backlighting 



2.54 



14 



14- <t> I 



2.5 



73.5 



63.5 



58.7 



m 



80±0.2 



85± I 



I5MAX. 



9.6 



4 - 912. 5 



1 .6 



Unit: mm 



2 series 8 parallel 16 chips 




I 2 3 



-O A 



-O K 



Characteristics of LED Backlighting 



Forward Current VS. Ambient Temperature 



A-6.88mA/°C 




Ambient Temperature Ta(°C) 



i The ratings and characteristics of LED modules are specified with the assumption that the forward current 
supplied to the LED units will be varied according to the ambient temperature. 



Relative Luminous Intensity VS. Forward Current 
2.0 



.0 



= 0.5 



































































































































































































































































































































































































































































































































































































































































































































































































- 

















1 00 200 300 400 

240 

Forward Current (mA) 



• Absolute Maximum Ratings and Characteristics of LED Backlighting 



Ta = 25°C 





Itpm 


Absolute Maximum Ratings 


Electrical and Optical Characteristics 








Forward 


Reverse 


Power 


Forward Volt; 


ge 


Reverse Current 


Luminous Intensity 


Peak Wavelength 




\\\^ SymbolX 


Current 


Voltage 


Dissipation 






Condition 




Condition 




Condition 




Condition 






\ 


If 


Vr 


Pd 


Vf 


If 


Ir 


Vr 


lv 


If 


Xp 


If 


Part \^ 


♦Emitted \ LED \ 
Color \ Chip\ 


Max. 


Max. 


Max. 


Typ. 


Max. 




Max. 




Typ. 




Typ. 






R (Red) 


VR 






1060 


4.1 


4.4 




160 




65 




630 






(Orange) 


AA 






1060 


4.1 


4.4 




160 




60 




605 




6MD 


AY (Yellow) 


AY 


240 


8 


1130 


4.4 


4.7 


160 


160 


8 


40 


160 


580 


160 


1B20AL* 


Y (Yellow) 


PY 






1100 


4.3 


4.6 




160 




85 




570 






G (Green) 


PG 






1100 


4.3 


4.6 




160 




60 




560 




Unit 


mA 


V 


mW 


V 


mA 


/xA 


V 


cd/m 2 


mA nm 


mA 



Note) Above specifications should be applicable to the LED backlighting itself. 

— ^ ^ — ^— ^^^^^^^ 



| 



Character Type 



GMD 



GMD1B40A 16 Characters x 4 Lines 1/16 Duty 




Display Pattern 



* STHNLEV * 
{ Dot Matrix LCD 
16 Characters 

x 4 Lines. | 

r— > r— — ■ - — — > r 

■ ;T ^_^.^ ^. i „.. ■ ... .. • ■ , rmJmmm 

■ 



0.55 



0.6 



□ 

□□□□□ □ 
□□□□□ □ 
□□□□□ □ 
□□□□□ □ 
□□□□□ □ 
□□□□□ □ 

L 



Module Dimensions (Reflective) 



2.95 




0.6 



Unit: mm 



Interface Pin Function 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




Power Supply 


OV(GND) 


2 


Vdd 




+ 5V 


3 


Vee 




for Liquid Crystal driving 


4 


Rs 


H/L 


Register select 
H: Data Input 
L: Instruction Input 


5 


ftVW 


H/L 


H: Data Read (Modules MPU) 
L: Data Write (Module^ MPU) 


6 


E 


H,H <— L 


Operation start signal for 
data read/write 


7 


DBO 


H/L 


Lower order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. These four are not 
used during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. DB 7 can be used 
as a BUSY flag. 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 


*15 


A (LED + ) 




Supply Voltage for LED Backlighting 


*16 


K (LED-) 




0V (GND) 



Note) * marked pins are only for LED backlighting type. 



E- 

R/W- 
Rs" 
DBo 
I ■ 
DB, 
Vss- 

V EE - 



Block Diagram 



Controller 
& 
Driver 



LCD Panel 



40 



20 



Driver 



DD RAM Address 



12 3 4 5 6 7 



9 10 II 12 13 14 15 16 



Line 1 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


0B 


OC 


0D 


0E 


OF 


Line 2 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 


Line 3 


10 


1 1 


12 


13 


14 


15 


16 


17 


18 


19 


IA 


IB 


IC 


ID 


IE 


IF 


Line 4 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


5A 


5B 


5C 


5D 


5E 


5F 



RAM area: 00 H ~ 27 H & 40 H ~ 67 H 



23 



Series 



Character Type 



GMD1640AL* with led backlighting 



Module Dimensions (With LED BACKLIGHTING) 



Circuit Diagram of LED Backlighting 




2 series 12 parallel 24 chips 




O A 



O K 



Unit: mm 



Characteristics of LED Backlighting 



Forward Current VS. Ambient Temperature 



A-10.32mA/°C 




25 50 
Ambient Temperature Ta(°C) 



The ratings and characteristics of LCD modules are specified with the assumption that the forward current 
supplied to the LED units will be varied according to the ambient temperature. 



Relative Luminous Intensity VS. Forward Current 
2.0 r 



S. 0.5 




1 00 200 300 400 

360 

Forward Current (mA) 



Absolute Maximum Ratings and Characteristics of LED 



Ta = 25°C 



\ Item 


Absolute Maximum Ratings 


Electrical and Optical Characteristics 






Forward 
Current 


Reverse 
Voltage 


Power 
Dissipation 


Forward Voltage 


Reverse Current 


Luminous Intensity 


Peak Wavelength 


Symbol \^ 




Condition 




Condition 




Condition 




Condition 


Part \ *Emittetl N \ LED \ 
Number \ Color \Chip\ 


If 


Vn 


Pd 


V F 


If 


Ir 


Vr 


lv 


If 


Xp 


If 


Max. 


Max. 


Max. 


Typ. 


Max. 




Max. 




Typ. 




Typ. 




GMD 
1640AL* 


R (Red) 


VR 


360 


8 


1580 


4.1 


4.4 


240 


240 


8 


65 


240 


630 


240 


(Orange) 


AA 


1580 


4.1 


4.4 


240 


60 


605 


AY (Yellow) 


AY 


1690 


4.4 


4.7 


240 


40 


580 


Y (Yellow) 


PY 


1660 


4.3 


4.6 


240 


85 


570 


G (Green) 


PG 


1660 


4.3 


4.6 


240 


60 


560 


Unit 


mA 


V 


mW 


V 


mA 


liA 


V 


cd/m 2 


mA 


ran 


mA 



Note) Above specifications should be applicable to the LED backlighting itself. 



24 



Character Type 



GMD 



GMD2020A ?0 Characters x e Lines 1/16 Duty 




Module Dimensions (Reflective) 



2.54 



14- i> I 



3.5 



55 



94 



13 □ 



83 



73.5 



Effl 



EHffl 



0.5 



5 



108 + 0.2 



115+1 



Interface Pin Function 



Display Pattern 





□□□□□ 
□□□□□ 

□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□ODD 
□DDDD 



□□□□□ 



0.6 



0.65 



3.2 



3.7 



□ □□□□ 

□ □□□□ 
□□□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 




I0.5MAX. 



4.7 



01 



I .6 



v 2 - I 
4-03.5 



Unit: mm 



Block Diagram 



Pin No. Symbol Level Function 


1 


Vss 




Power Supply 


OV(GND) 


2 


Vdd 




+ 5V 


3 


Vee 




for Liquid Crystal driving 


4 


Rs 


H/L 


Register select 
H: Data Input 
L: Instruction Input 


5 


R/W 


H/L 


H: Data Read (Module-* MPU) 
L: Data Write (Module^ MPU) 


6 


E 


H,H «- L 


Operation start signal for 
data read/write 


7 


DB0 


H/L 


Lower order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. These four are not 
used during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. DB 7 can be used 
as a BUSY flag. 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 


*15 


A (LED + ) 




Supply Voltage for LED Backlighting 


*16 


K (LED-) 




OV(GND) 




DD RAM Address 





I 


2 


3 


4 


5 


6 




15 


16 


17 




19 


20 








18 


Line I 


00 


01 


02 


03 


04 


05 




0E 


OF 


10 


I I 


12 


13 


Line 2 


40 


41 


42 


43 


44 


45 




4E 


4F 


50 


51 


52 


53 



Note) * marked pins are only for LED backlighting type. 



RAM area: 00 H ~ 27 H & 40 H ~ 67 H 



1 25 



SSriBS Character Type 



GMD2020AL* with led backlighting 



• Module Dimensions (With LED BACKLIGHTING) 



Circuit Diagram of LED Backlighting 



2 series 11 parallel 22 chips 





O A 



O K 



Unit: mm 



Characteristics of LED Backlighting 



Forward Current VS. Ambient Temperature 



A-9.44mA/°C 




Relative Luminous Intensity VS. Forward Current 
2.0 



S 1.5 



I .0 



25 

Ambient Temperature 



50 



TaCO 



0.5 



i The ratings and characteristics of LCD modules are specified with the assumption that the forward current 
supplied to the LED units will be varied according to the ambient temperature. 



100 200 300 400 
330 

Forward Current (mA) 



Absolute Maximum Ratings and Characteristics of LED Backlighting 



Ta = 25°C 





Item 


Absolute Maximum Ratings 


Electrical and Optical Characteristics 




Forward 


Reverse 


Power 


Forward Voltage 


Reverse Current 


Luminous Intensity 


Peak Wavelength 




Nx^\. Symbol \ 


Current 


Voltage 


Dissipation 






Condition 




Condition 




Condition 




Condition 






\ 


lr 


Vr 


Pd 


Vf 


If 


In 


Vr 


lv 


If 


Xp 


If 


Part \ 
Number \ 


"Emitted XlED \ 
Color \ Chip\ 


Max. 


Max. 


Max. 


Typ. 


Max. 




Max. 




Typ. 




Typ. 






R (Red) 


VR 






1450 


4.1 


4.4 




220 




65 




630 






(Orangel 


AA 






1450 


4.1 


4.4 




220 




60 




605 




GMD 


AY (Yellow) 


AY 


330 


8 


1550 


4.4 


4.7 


220 


220 


8 


40 


220 


580 


220 


2020AL* 


Y (Yellow) 


PY 






1520 


4.3 


4.6 




220 




85 




570 






G (Green) 


PG 






1520 


4.3 


4.6 




220 




60 




560 




Unit 


mA 


V 


mW 


V 


mA 




V 


cd/m 2 


mA 


nm 


mA 



Note) Above specifications should be applicable to the LED backlighting itself. 



86 



Character Type 



GMD 



GMD2040A 20 Characters x 4 Lines 1/16 Duty 



OBSBB 




fmm- 



* STflHLEV * 
Dot Matrix LCD 
!0 Characters 

x 4 Line 




Display Pattern 





□□□□□ 


□ 
□ 












□□□□□ 






□□□□□ 


□ 




m 


□□□□□ 


□ 


o 


o 


□□□□□ 


□ 




□□□□□ 


□ 




□□□□□ 


□ 




□□□□□ 


□ 




□□□□□ 


□ 



0.55 



0.6 



Module Dimensions (Reflective) 



2.95 



0.6 



98+ I 




Unit: mm 



Interface Pin Function 



Block Diagram 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




Power Supply 


OV(GND) 


2 


Vdo 




+ 5V 


3 


Vee 




for Liquid Crystal driving 


4 


Rs 


H/L 


Register select 
H: Data Input 
L: Instruction Input 


5 


R/W 


H/L 


H: Data Read (Module ^ MPU) 
L: Data Write (Module^ MPU) 


6 


E 


H,H*-L 


Operation start signal for 
data read/write 


7 


DBO 


H/L 


Lower order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. These four are not 
used during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. DB 7 can be used 
as a BUSY flag. 


12 


DB5 


H/L 


13 


0B6 


H/L 


14 


DB7 


H/L 


*15 


A (LED + ) 




Supply Voltage for LED Backlighting 


*16 


K (LED-) 




0V (GND) 



Note) * marked pins are only for LED backlighting type. 



E- 
R/W- 
Rs- 

DBo 
I - 

□ B, 
Vss- 
Vdd- 
Vee- 



Controller 
& 

Driver LSI 



LCD Panel 



~4oJ~ 



60 



• DD RAM Address 



I 2 3 4 5 6 



Line I 
Line 2 
Line 3 
Line 4 



Drive LSI 



1 5 1 6 I 7 1 8 1 9 20 



00 


01 


02 


03 


04 


05 




0E 


OF 


10 


I I 


12 


13 


40 


41 


42 


43 


44 


45 




4E 


4F 


50 


51 


52 


53 


14 


15 


16 


17 


18 


19 




22 


23 


24 


25 


26 


27 


54 


55 


56 


57 


58 


59 




62 


63 


64 


65 


66 


67 



RAM area: 00 H — 27 H & 40 H ~ 67 H 



27 



Series 



Character Type 



GMD2040AL* with led backlighting 



Module Dimensions (With LED BACKLIGHTING) 



P2.54X 13 = 33.02 



15(A) -h 
1600 S' 



T 
U 



Unit: mm 



Circuit Diagram of LED Backlighting 



2 series 15 parallel 30 chips 




I 2 3 



-O A 



-O K 



Characteristics of LED Backlighting 



Forward Current VS. Ambient Temperature 



A -12.88m A/°C 




Relative Luminous Intensity VS. Forward Current 
2.0 



f 1. 5 



25 

Ambient Temperature 



TaCO 



: The ratings and characteristics of LCD modules are specified with the assumption that the forward current 
supplied to the LED units will be varied according to the ambient temperature. 




0.5 



200 400 600 800 
450 

Forward Current (mA) 



Absolute Maximum Ratings and Characteristics of LED Backlighting 



Ta = 25°C 







Absolute Maximum Ratings 


Electrical and Optical Characteristics 






Forward 


Reverse 


Power 




Forward Voltage 


Reverse Current 


Luminous Intensity 


Peak Wavelength 


\ 


\\ "\ SymbolX 


Current 


Voltage 


Dissipation 








Condition 

~ 




Condition 




Condition 




Condition 


\ 

\ 

Part \ 
Number \ 


\\ 




If 


Vr 


Pd 


V F 


If 


Ir 


Vr 




Iv 


If 


kp 


If 


"tmittea \ [±u \ 
Color \Chip\ 


Max. 


Max. 


Max. 


Typ 




Max. 




Max. — 


Typ. 




Typ. 






R (Red) 


VR 






1980 


4.1 


4.4 




300 




65 





630 






(Orange] 


AA 






1980 


4.1 


4.4 




300 




60 




605 




GMD 


AY (Yellow) 


AY 


450 


8 


2120 


4.4 


4.7 


300 


300 


8 


40 


300 


580 


300 


2040AL* 


Y (Yellow) 


PY 






2070 


4.3 


4.6 




300 




85 




570 






G (Green) 


PG 






2070 


4.3 


4.6 




300 




60 




560 




Unit 

I 1 


mA 


V 


mW 


V 


mA 


,uA 


V 


cd/m 2 


mA 


nm 


mA 



Note) Above specifications should be applicable to the LED backlighting itself. 



28 



Character Type 



GMI 



GMD24E0A ^ Characters x l Lines 1/16 Duty 











* STANLEY + 
Matrix LCD Module. 













Module Dimensions (Reflective) 



Display Pattern 





□□□□□ 
□□□□□ 

□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 



0.6 



□□□□□ 



0.65 



3.2 



3.7 



□□□□□ 
□□□□□ 
□□□□□ 

□ □□□□ 

□ □□□□ 



59.25 




I0.5MAX. 



4.7 



1.6 



h 



Unit: mm 



Interface Pin Function 



Block Diagram 



Pin No. Symbol Level 



Function 



1 


Vss 




Power Supply 


OV(GND) 


2 


Vdd 




+ 5V 


3 


Vee 




for Liquid Crystal driving 


4 


Rs 


H/L 


Register select 
H: Data Input 
L: Instruction Input 


5 


R/W 


H/L 


H: Data Read (Modules MPU) 
L: Data Write (Module^ MPU) 


6 


E 


H,H *— L 


Operation start signal for 
data read/write 


7 


DBO 


H/L 


Lower order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. These four are not 
used during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. DB 7 can be used 
as a BUSY flag. 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 


*15 


A (LED + ) 




Supply Voltage for LED Backlighting 


*16 


K (LED-) 




0V (GND) 



E- 
R/W- 
Rs- 
DBo 

1 ■ 
DBj 
Vss- 
Vdd- 
Vee" 



Controller 
& 
Driver 



16 



LCD Panel 



40,' 



80 



DD RAM Address 



Line I 
Line 2 



1 


2 


3 


4 


5 


6 


19 


20 


21 


22 


23 


24 


00 


01 


02 


03 


04 


05 




12 


13 


14 


15 


16 


17 


40 


41 


42 


43 


44 


45 




52 


53 


54 


55 


56 


57 



Note) * marked pins are only for LED backlighting type. 



RAM area: 00 H ~ 27 H & 40 H ~ 67 H 



Series Character Typel 

GMD2420AL* with led backlighting 



Module Dimensions (With LED BACKLIGHTING) 



Circuit Diagram of LED Backlighting 




2 series 12 parallel 24 chips 




o A 



O K 



Unit: mm 



• Characteristics of LED Backlighting 



Forward Current VS. Ambient Temperature Relative Luminous lntensit V VS " F °™ ard Current 




1 00 200 300 400 

360 

Forward Current (mA) 



• Absolute Maximum Ratings and Characteristics of LED Backlighting 



Ta = 25°C 





Item 




Absolute Maximum Ratings 








Electrical ant 


Optical Characteristics 










Forward 


Reverse 


Power 




Forward Voltage 


Reverse Current 


Luminous Intensity 


Peak Wavelength 




x^^\^Symbol \^ 


Current 


Voltage 


Dissipation 








Condition 




Condition 




Condition 




Condition 






\ 


If 


Vr 


Pd 


Vf 


If 


Ir 


Vr 


Iv 


""Si — - 
If 




hp 


If 


Part \ 
Number \ 


•Emitted \LED \ 
Color \Chip\ 


Max. 


Max. 


Max. 


Typ. 


Max. 




Max. 




Typ. 




Typ. 






R (Red) 


VR 






1580 


4.1 


4.4 




240 




65 




630 






(Orange) 


AA 






1580 


4.1 


4.4 




240 




60 




605 




GMD 


AY (Yellow) 


AY 


360 


8 


1690 


4.4 


4.7 


240 


240 


8 


40 


240 


580 


240 


2420AL* 


Y (Yellow) 


PY 






1660 


4.3 


4.6 




240 




85 




570 






G (Green) 


PG 






1660 


4.3 


4.6 




240 




60 




560 




Unit 


mA 


v 


mW 


V 


mA 


pA 


V 


cd/m 2 


mA 


nm 


mA 



Note) Above specifications should be applicable to the LED backlighting itself. 



3D 



(Character Type 



GMD 



GMD4020A 40 Characters x g Lines 1/16 Duty 



Display 



Pattern 



STRHLEV STN Character Type 

Dot Matrix LCD Module. 



Module Dimensions (Reflective) 



□□□□□ I □□□□□ 
□□□□□ I 




□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 



0.6 



0.65. 



3.2 



3.7 



□ □□□□ 

□ □□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ . 

□ □□□□ 




Unit: mm 



Interface Pin Function 



Block Diagram 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




Power Supply 


OV(GND| 


2 


Vdd 




+ 5V 


3 


Vee 




for Liquid Crystal driving 


4 


Rs 


H/L 


Register select 
H: Data Input 
L: Instruction Input 


5 


R7W 


H/L 


H: Data Read (Module MPU) 
L: Data Write (Module^ MPU) 


6 


E 


H,H <— L 


Operation start signal for 
data read/write 


7 


DBO 


H/L 


Lower order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. These four are not 
used during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between 
the MPU and the module. DB 7 can be used 
as a BUSY flag. 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 


15 


NC 




No Contact 


16 


NC 




No Contact 



E- 

R/W- 
Rs- 
DBo 

i - 
DB 7 
Vss- 

Vdo- 
Vee- 



Controller 
& 

Driver LSI 



16 

—A- 



LCD Panel 



- r 

40/ 



DD RAM Address 



Line I 
Line 2 



160 



Driver 



1 


2 


3 


4 


5 


6 -- 


35 


36 


37 


38 


39 


40 


00 


0, 


02 


03 


04 


05 




22 


23 


24 


25 


26 


27 


40 


41 


42 


43 


44 


45 




62 


63 


64 


65 


66 


67 



Note) * marked pins are only for LED backlighting type. 



RAM area: 00 H ~ 27 H & 40 H ~ 67 H 
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Series 



GMD4020AL* with led backlighting 



• Module Dimensions (With LED BACKLIGHTING) • Circuit Diagram of LED Backlighting 




O A 



-o K 



I82± 

Unit: mm 



• Characteristics of LED Backlighting 



Relative Luminous Intensity VS. Forward Current 

Forward Current VS. Ambient Temperature 




200 400 600 800 

570 

Forward Current (mA) 



• Absolute Maximum Ratings and Characteristics of LED Backlighting 



Ta = 25°C 





Item 






Absolute Maximum Ratings 


Electrical and Optical Characteristics 


\ 




Forward 


Reverse 


Power 


Forward Voltage 


Reverse Current 


Luminous Intensity 


Peak Wavelength 




\x \ Symbol \ 

\\ > \.:'l \ 


Current 


Voltage 


Dissipation 






Condition 




Condition 




Condition 




Condition 


\ 






If 


Vr 


Pd 


Vf 


If 


Ir 


Vr 


lv 


If 


kp 


If 


Part \ 
Number \ 


•Emitted \ LED \ 
Color \Chip\ 


Max. 


Max. 


Max. 


Typ. 


Max. 




Max. 




Typ. 




Typ. 






R (Red) 


VR 






2510 


4.1 


4.4 




380 




65 




630 






(Orange) 


AA 






2510 


4.1 


4.4 




380 




60 




605 




GMD 


AY (Yellow) 


AY 


570 


8 


2680 


4.4 


4.7 


380 


380 


8 


40 


380 


580 


380 


4020AL* 


Y (Yellow) 


PY 






2620 


4.3 


4.6 




380 




85 




570 






G (Green) 


PG 






2620 


4.3 


4.6 




380 




60 




560 




Unit 


mA 


V 


mW 


V 


mA 


iuA 


V 


cd/m 2 


mA 


nm 


mA 



Note) Above specifications should be applicable to the LED backlighting itself. 



Character Type 



GMD1B40B 16 Characters x 4 Lines 



1/16 Duty 





Display Pattern 



□□□□□ 
□□□□C 

□□□□ 
□□□c 

3DDC 
□□□□ 



0.55 



0.6 



2.95 



Module Dimensions (Reflective) 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



0.6 




Unit: mm 



Interface Pin Function 



Block Diagram 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




Power Supply 


OVlGNOi 


2 


Vdd 




+ 5V 


3 


Vee 




for Liquid Crystal driving 


4 


Rs 


H/L 


Register select 

H: Data Input 

L: Instruction Input 


5 


R/W 


H/L 


H: Data Read (Module -^MPU) 
L: Data Write (Module <- MPU) 


6 


E 


H,H <— L 


Operation start signal for 
data read/write 


7 


DBO 


H/L 


Lower order 4 lines data bus with bidirectional 
three-state. Used for data transfer between the 
MPU and the module. These four are not used 
during 4-bit operation. 


8 


DB1 


H/L 


9 


DB2 


H/L 





DB3 


H/L 


11 


DB4 


H/L 


Higher order 4 lines data bus with bidirectional 
three-state. Used for data transfer between the 
MPU and the module. DB 7 can be used as a 
BUSY flag. 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 


*15 


A (LED+) 




Supply Voltage for LED Backlighting 


*16 


K (LED-) 




OV(GND) 



E- 

R/W- 
Rs- 

DBo 
I ■ 

DB, 

V ss - 

VOD- 

V EE - 



Controller 
& 

Driver LSI 



DD RAM Address 



6 

-V- 



LCD Panel 



"~ r 

40,- 



I20 



4 



Driver LSI 



2 3 4 5 6 



8 9 10 II" 12 13 14 15 16 



Line I 


00 


01 


02 


03 


04 


05 


r 06 


roT 


08 


09 


OA 


0B 


OC 


0D 


0E 


OF 


Line 2 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 


Line 3 


10 


I I 


12 


13 


14 


15 


16 


17 


18 


19 


IA 


IB 


IC 


ID 


IE 


IF 


Line 4 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


5A 


5B 


5C 


5D 


5E 


5F 



RAM area: 00 H ~ 27 H & 40 H ~ 67 H 



Graphic dot matrix modules 



GMF Series 



Features 

■ All types have CFL backlighting as standard 

■ GMF series utilizes STN (Super TN) LCD technology to 
provide high contrast, wide viewing angle and sharp 
display 

■ Available to display any fonts in various sizes and 
complexed patterns 

■ Wide selection from 128x48 dots to 256x128 dots 

■ Extremely compact size, light weight and low power 
consumption 

■ Control LSI is external. Please see page 37 for details 
(Except GMF12048BBTW) 

Applications 

■ Telecommunication devices 
(Telephone, Facsimile, etc.) 

■ OA devices 

■ Measuring instruments 

■ POS terminals 

■ Electronic musical instruments 



Graphic Type 



GMF 



GMF12048BBTW 128x48 Dots 1/64 Duty 



STRHLEV STN LCD MODULE 
WITH CFL BACKLIGHT 

128x43 Dots 




• Module Dimensions (With CFL BACKLIGHTING) 




Pin No. 


Symbol 


Function 


1 


CFL1 


Power Supply 
for CFL 


for Inverter "OUT" Terminal 


2 


CFL2 


for Inverter "OUT GIMD" Terminal 

: 1 



1 Display Pattern 



85.72 



. 0.67 



□ □ □ □ 



-b □ □ □. 



"□ P 



,ad 



• Data Transmission 



unit: mm 





XI 


X2 - - 


XI28 


Yl 


□BO 


□BO 






□BO 


Y2 


DBI 


□Bl 




□Bl 


Y3 




□B2 




CB2 


Y4 


□B3 


□B3 




DB3 


Y5 


DB4 


□B4 




□B4 


Y6 


□B5 


DB5 




□B5 


Y7 


DB6 


DR6 




DR6 


Y8 


DR7 


□R7 




□R7 












Y47 


DR6 


□ R6 




□B6 


Y48 


□B7 


□B7 




□B7 



I 3b 



Series 



' Block Diagram 



With CFL BACKLIGHTING 





Graphic Type 



ICI 



CL2 
FBM 



R/W - 

0/1 
E 
DB 

I 

DB 7 
RST 
CS I 

CS2 
CS 3 

VOO 



COM1 

s 


LCD Panel (128x48 dots) 




COM4S 

O 
UJ 
CO 


SEG64 
SEG65 


SEGI 28 



IC2 



IT 



IC3 



IT 



J 



v EE r 

Vo —I 



-K 



v Power supply 



z£>ICI~IC3 



Note) IC1:HD61203(Hitachi) 

IC2:IC3:HD61202(Hitachi) 

Please refer to the specification of HD61202(HITACHI) to design 
the circuit. 

I Absolute Maximum Ratings 



Item 


Symbol 


Min. 


Max. 


Unit. 


Power supply for logic 


Vdd-Vss 


-0.3 


7 


V 


Power supply for LCD drive 


Vee 


Vdd-19.0 


Vdo+0.3 


V 


Operating voltage 


Vo 


Vee 


Vdd 


V 


Input voltage for logic 


Vi 


-0.3 


Vdd+0.3 


V 


Operating temperature 


Top 





40 


°c 


Storage temperature 


Tstg 


-20 


60 


°c 



) Electrical Characteristics 



(Vss=OV, Vdd = 4.75~5.25V s Vdd-Vee= I I . 0~ 1 7. 0V s Ta = 0~ +40°C ) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit. 




Power supply for logic 


Vdd 


4.75 


5.0 


5.25 


V 




Power supply for LCD drive 


Vod-Vee 


11.0 




17.0 


V 




Input "High" level 


VlHC 


0.7VDD 




Vdd 


V 


U) 


VlHT 


2.0 




Vdd 


V 


(2) 


Input "Low" level 


VlLC 







0.3Vdd 


V 


(1) 


Viet 







0.8 


V 


(2) 


Current Consumption 


Idd 




3 




mA 


(3) 


(for LCD 1/48 duty) 


Iee 




2 





(1) Applied to: M. FRM. CL. RST. ADC.01, 02. 

(2) Applied to: CS1. CS2. CS3. E. R/W. D/l. DB0 

(3) Above data is taken operated by 1/48 duty. 



DB7 



I Optional Characteristics (Pleace refter to Page 1 2 for definition of optical characteristics) 



Vdd-Vo= I3.4V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit. 


Ta. 


Condition 


Operating Voltage 






12.7 






40°C 


0=o°e=o° 


for LCD 


Vdd-Vd 




13.4 




V 


25°C 


0=0° e=o° 


(1/48 duty) 






14.5 




V 


0°C 


0=o°e=o° 


Response time rise 


xr 




250 


350 


ms 


25°C 


0=o°e=o°*i 


Response time fall 


id 




250 


350 


ms 


25°C 


0=o°e=o°*i 


Contrast Ratio 


K 


2.5 








25°C 


0=o°e=o°*2 


Viewing Angle 


0l-(62 


40 






degree 


25°C 


0=0° K> 1.4*3 


e 


±130 






degree 


25°C 


0=20° K>1. 4*3 



' measured on LCD only 

Recommended controller LSI: Interface with CPU directly 
JJo^He^refeMo^^^ 



> Example of power supply circuit 



LCD 

MODULE v . 



CFL UNIT 



~1 



Inverter 



OUT 



OUT 

gndgni 



v„„ R commended ipverter for CFL 

I20606AX1 PC 



- I2V (Recommended inverters for CFL 
are shown in page 9 ) 



• Interface Pin Function 



CN-1 



Pin No. Symbol 


Function 


1 


CS1 


Chip 

Selection 


At Select I C2: CST = L, CS3 = H 


2 


CS2 


At Select IC3: CS2 = L, CS3 = H 


3 


CS3 


Data can be input or output when CS3 = H 


4 


R/W 


Read / 
Write 


R/W - H Data appears at DB0 to 087 can be read by tbe CPU, 
When E = H, CST, C52 = L, and CS3 - H. 
R/W = L: DB0 to DB7 can accept at fall of E 
when CS1, CS2 = L, CS3 = H. 


5 


D/l 


Data / 
Instruction 


D/l ^ H: Indicates that tbe data of DBOto DB7 is display data, 
D/l = L: Indicates that the data of BD0 to DB7 is display 
control data. 


6 


E 


Enable 


At write (R,W = H): Data ol DBOto DB? is latched at the fall of E 

At read (R/W = LI: Data appears at DB0 to DB7 while E is in "High" level. 


7 


DB0 




8 


DB1 


Data bus, three-state 
I/O common terminal. 




9 


DB2 


10 


DB3 


11 


DB4 


12 


DB5 


13 


DB6 


14 


DB7 


15 


RST 


Reset RST = L: Reset 




16 


N.C. 


No Contact 





17 


Vdd 


Power 
Supply 


for Logic (+5V) 




18 


Vss 


GND (0V) 




19 


Vee 


for LCD Driver Logic (-12V) 


20 


Vo 


Operating Voltage for LCD Driving (Vcc g Vop e= Vee) 



i Interface Timing Chart 



Item 


Symbol 


Min. 


Typ. Max. Unit 


E cycle time 


tCYC 


1000 






ns 


E pulse width (H level) 


pWEH 


450 






ns 


E pulse width (L level) 


pWEL 


450 






ns 


E rise time 


tr 






25 


ns 


E fall time 


tf 






25 


ns 


Address set up time 


tAS 


140 






ns 


Address hold time 


tAH 


10 






ns 


Data set up time 


tDSH 


200 






ns 


Data delay time , 


tDDR 






320 


ns 


Data hold time (write) 


tDHM 


10 






ns 


Data hold time (read) 


tDHR 


20 






ns 



| CPU Write Timing Chart 

I tCYC 




| CPU Read Timing Chart 

I tCYC 



E.OV 
Q.SVj 



HI,., 2.0V- 

o.av 



2. w/ 
0~4v\ 



tDHR 

3- 
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Graphic Type 



GMF 



GMF25064ABTW 256x64 Dots 1/64 Duty 




' Module Dimensions (With CFL BACKLIGHTING) 



105 



205 



195 



191 



127.5 



122.84 



CN2 



7.92 



16.04 



I Display Pattern 



122.84 



0.44 



0.48 



"□ P 



p □ □ □ 
ban □ □ d 



unit: mm 



' Data Transmission 



Y I 

Y 2 



Y64 



XI 


X2 


X3 


X4 


X5 


X6 


X7 


X8 


X253 X254 X255 X256 


XDO 


XDI 


XD2 


XD3 


XDO 


XDI 


XD2 


XD3 




XDO 


XDI 


XD2 


XD3 


XDO 


XDI 


XD2 


XD3 


XDO 


XD 


XD2 


XD3 




XDO 


XDI 


XD2 


XD3 


























XDOjxDl XD2 


XD3 


XDO XDI 


XD2 


XD3 




XDO XDI 


XD2 


XD3 



■ 37 



Series 



) Block Diagram 



With CFL BACKLIGHTING 



■ — 



Graphic Type 



Y. "~L 

Ydis r~ 

YsCL — I 



LP" 

WF_ 



XsCL [ 

Xecl I 

XDO 



IC 5 



Y 1 








LCD Panel (256x64 dots) 




Y64 






X 1 


X256 



IC I 



IC 2 



IC 3 



IC 4 



XD3-T 
Vdd — L 

Vss r 

Vee 

Vo -I 



v> Power supply 



IC 



• Absolute Maximum Ratings 



Item 


Symbol 


Min. 


Max. 


Unit. 


Power supply for logic 


Vdd-Vss 





7.0 


V 


Power supply for LCD drive 


Vdd-Vee 





28.0 


V 


Power supply for LCD drive logic 


Vdd-Vo 





Vdd-Vee 


V 


Input voltage 


Vi 


Vss 


Vdd +0.3 


V 


Operating temperature 


Top 





40 


°c 


Storage temperature 


Tstg 


-20 


60 


°c 



» Electrical Characteristics 



Z 



V DD ~ V ss = 5V + 0. 5V, V DD - V EE = 15V + 0.5 V, Ta = 25"C 



Item i Symbol 


Condition Min. 


Typ. 


Max. 


Unit 


Power supply for logic 


Vdd 




4.6 


5.0 


5.5 


V 


Power supply for LCD drive 


Vdd-Vee 




15.0 




25.0 


V 


Input logic "High" level 


Vih 




0.8VDD 




Vdo+0.3 


V 


Input logic "Low" level 


VlL 




Vss-0.3 




0.2VDD 


V 


Current Consumption for logic 


Idd 






2.5 


6 


mA 


for LCD drive 


lo 






0.5 


2 


mA 



* Optional Characteristics (Please refer to page 12 for the difinition of optical characteristics.) 

Vdd-Vo = 12.7V 



Item 


Symbol Condition 


Min. 


Typ. 


Max. 


Unit. 


Operating Voltage 
for LCD 
(1/64 duty) 


Vdd-Vo 


Ta= 0°C 




13.7 




V 


Ta = 25°C 




12.7 




V 


Ta = 40°C 




11.8 




V 


Viewing Angle 


01 ~(42 


6= 0° K=2.0 *2 


40 






degree 


e 


«4=20° K=2.0 *1 


±130 






degree 


Contrast Ratio 


K 


Ta=25°C 
0=2O°C 
6= 0°C 


*3 


2.8 


3.1 






Response time rise 


tr 


* 4 




250 


350 


ms 


Response time fall 


xd 


*4 


1 


250 
' 


350 


ms 



Recommended controller LSI: E-1330 (SEIKO EPSON). 



i Example of power supply circuit 





v„ D 


LCD 


v, s 


MODULE 


Vo 




V EE 




CFL1 


CFL UNIT 






CFL2 



-£vr T v " 
_J | -20V 



Recommended inverter for CFL 
I20607A X In 



Inverter 



OUT vin 

OUT 

GNDQND 



(Recommended inverters for CFL are 
. l2v shown in page 9.) 



» Interface Pin Function 



CN-1 



Pin No. 


Symbol 


Function 


1 


Vdd 


Power supply for logic (+5V) 




2 


Vss 


GND(OV) 




3 


Vo 


Operating voltage for LC driving 




4 


LP 


Display data latch pulse 




5 


WF 


AC drive signal 




6 


Yois 


H : display ON, L: display OFF 


7 


Yscl 


Scan shift clock usually open 


8 


Yd 


Scan start pulse 


9 


XSCL 


Display data shift clock 


10 


Xecl 


X driver enable chain clock 


11 


XDo 


DATA "H"-ON, "L"-0FF 


12 


XDi 


DATA 1 "H"-0N, "L"-0FF 


13 


XD2 


DATA2"H"-0N,"L"-0FF 


14 


XD3 


DATA3"H"-0N,"L"-0FF 


15 


Vee 


Power supply for operating LCD (-20V) 


CN-2 






Pin No. 


Symbol 


Function 


1 


CFL1 


Power supply for Inverter "OUT" Terminal 


2 


CFL2 


for CFL | for Inverter "OUT GND" Terminal 



) Interface Timing Chart 



Vdd-Vss =5V+ I 0% 



Item 


Symbol 


Min. 


Max. Unit 


Clock frequency (Xscl) 


fXsCL 




6 


MHz 


Shift clock pulse width (H level) 


tWCLH 


63 




ns 


Shift clock pulse width (L level) 


tWCLL 


63 




ns 


Enable clock pulse width (H level) 


tWECH 


100 




ns 


Enable clock pulse width (L level) 


tWECL 


100 




ns 


Latch panel pulse width (H level) 


tWLPH 


160 




ns 


Latch panel pulse width (L level) 


lWLPl 


220 




ns 


Enable clock set up time 


tECS 


70 




ns 


Data set up time 


IDS 


50 




ns 


Data hold time 


tDH 


30 




ns 


Y data set up time 


iYds 


100 




ns 


Y data hold time 


iYdh 


30 




ns 


Clock set up time 


tLT 


100 




ns 


WF duration time 


toWF 


-500 


500 


ns 


Rise and fall time 


tr.tf 




50 


ns 


Latch pulse time 


T 


80 


160 vs 



n — « rL_n_n_n_rL_r . 



~irirT^T~u-irnr H ^""" <i nr-u~Trnri 
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Graphic Type 



GMF 



GMF25012ABTW 256x128 Dots 1/128 Duty 




3U J ? J-i 



DIGITAL DELAY 
RHYTHM : MARCH 
SOUND EFECT 



fflf 



mm 



1 ' cm IMP! fit" M lie TP " 




i Module Dimensions (With CFL BACKLIGHTING) 



• Display Pattern 



1 94 



I 85 



1 76 



I 27. 5 



122.84 



4.5 



/ 



A 

CL 



• Data Transmission 



122.84 



_0.44 

0.48 



□ □ □ □ 



"□ P 



.b □ □ □ □ d 



XI X2 X3 X4 X5 X6 X7 X8 



Y I 

Y 2 



Y64 



XDO 


XDI 


XD2 


XD3 


XDC 


XD 


XD2 


XD3 


XDO 


XDI 


XD2 


XD3 


XDO 


XD 


XD2 


XD3 



XDO XDI XD2 [XD3 IXDO XDI XD2 XD3 



X253 X254X255 X256 



XDO 


XDI 


XD2 


XD3 


XDO 


XDI 


XD2 


XD3 




XDO 


XDI 


XD2 XD3 



39 




Benes 



) Block Diagram 



With CFL BACKLIGHTING 





Graphic Typel 



Y D "I- 

Vdis r 

YsCL ' 



LP 
WF. 



IC 5 



X: 

Xecl 

XD„ 



J 



IC 6 



Yl 








LCD Panel (256x128 dots) 




Y 128 






XI 




X256 

















ICI 




IC2 




IC3 




C4 



XD : 

V: 

V 

Vo J 



Power supply 



=> I c 



• Absolute Maximum Ratings 



Item 


Symbol 


Min. 


Max Unit 


Power supply for logic 


Vdd-Vss 





7.0 


V 


Power supply for LCD drive 


Vdd-Vo 





28.0 


V 


Input Voltage 


Vi 


Vss 


Voo + 0.3 


V 


Operating temperature 


Top 





40 


°C 


Storage temperature 


Tstg 


-20 


60 


°C 



I Electrical Characteristics 



-V ss = 5V±0.5V,Ta = 25°C 



Item Symbol 


Condition 


Min. 


Typ. Max. Unit 


Power supply for logic 


Vdd 




4.5 


5.0 


5.5 


V 


Input logic "High" level 


VlH 




0.8VDD 




Vdd+0.3 


V 


Input logic "Low" level 


VlL 




Vss-0.3 




0.2VDD 


V 


Current Consumption for logic 


Idc 






15 




mA 


for LCD drive 


lo 






14 




mA 



> Optional Characteristics (pi 



ease refer to page 12 for the dtf initio n of optical characteristics.} 



V DD -V = 17.6V 



Item 


Symbol 


Condition 


Min. 


Typ. 


Max. 


Unit. 


Operating Voltage 
for LCD 
(1/128 duty) 


Vdd-Vo 


Ta = 0°C 




18.8 




V 


Ta = 25°C 




17.6 




V 


Ta = 40°C 




16.5 




V 


Viewing Angle 


i«i ~n 


9= 0° K=2.4 *2 


40 






degree 


e 


0=20° K=2.4 *1 


±100 






degree 


Contrast Ratio 


K 


Ta=25°C 
^=20°C 
6= 0°C 


*3 


2.7 


3.0 






Response time rise 


•tr 


*4 




300 


400 


ms 


Response time fall 


xd 


*4 




300 


400 


ms 



Measured on LCD only 

Recommended controller LSI: E-1330 (SEIKO EPSON). 



Example of power supply circuit 





%6 


LCD 


V ss 


MODULE 


Vo 




Vee 




CFL1 


CFL UNIT 






CFL 2 



D -r- VDD 

&- V 2 o 



OUT 
GNDGND 



Recommended inverter for CFL 
I20607A X I pc. 

(Recommended inverters for CFL 
are shown in page 9.) 



• Interface Pin Function 



CN-1 



Pin No. 


Symbol 


Functi 




1 


Vdd 


Power supply for logic (+5V) 


2 


Vss 


GND(OV) 


3 


Vo 


Operating voltage for LC driving 


4 


LP 


Display data latch pulse 


5 


WF 


AC drive signal 


6 


Ydis 


H: display ON, L: display OFF 


7 


Yscl 


Scan shift clock usually open 


8 


Yd 


Scan start pulse 


9 


XSCL 


Display data shift clock 




10 


Xecl 


X driver enable chain clock 




11 


XDo 


DATA "H"-0N, "L"-OFF 




12 


XDi 


DATA 1 "H"-ON, "L"-0FF 


13 


XD2 


DATA 2 "H"-ON, "L" - OFF 


14 


XD3 


DATA3 "H"-0N, "L" -OFF 


15 


Vee 


Power supply for operating LCD (-20V) 



CN-2 



Pin No. 


Symbol 

CTLl"~ 


Function 


1 


Power 
supply 
for CFL 


for Inverter "OUT GND" Terminal 


2 


NC 


No contact 


3 


CFL2 


for Inverter "OUT" Terminal 



i Interface Timing Chart 



V D D-V S s = 5Vil0% 



Item 


Symbol 


Min. 


Max. 


Unit 


Clock frequency (Xscu 


IXsa 





6 


MHz 


Shift clock pulse width (H level) 


tWCLH 


63 




ns 


Shift clock pulse width (L level) 


tWcLL 


63 




ns 


Enable clock pulse width (H level) 


tWECH 


100 




ns 


Enable clock pulse width (L level) 


tWecl 


100 




ns 


Latch panel pulse width (H level) 


tWLPH 


160 




ns 


Latch panel pulse width (L level) 


tWLPL 


220 




ns 


Enable clock set up time 


tECS 


70 




ns 


Data set up time 


tDS 


50 




ns 


Data hold time 


tDH 


30 




ns 


Ydata set up time 


iYds 


100 




ns 


Y data hold time 


tYDH 


30 




ns 


Clock set up time 


tLT 


100 




ns 


WF duration time 


tDWF 


-500 


500 


ns 


Rise and fall time 


tr.tf 




50 


ns 


Latch pulse time 


T 


80 


130 


/is 
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Graphic Type 



GMF 



GMF25012EBTW 256X128 Dots 1/128 Duty 



_ 




• Module Dimensions (With CFL BACKLIGHTING) 



♦ Display Pattern 



122.84 



0.44 



0.48 



p □ □ □ 
ban □ 



194 



185 



176 



127.5 



122.84 



4.5 




• Data Transmission 



unit: mm 



XI X2 X3 X4 X5 X6 X7 X8 



"□ P 



.□d 



YI28 



unit: 



X253 X254 X255 X256 
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Series 



) Block Diagram 



FLM Z 
M-i 



CLI- 



IC5 



IC6 



Yl 








LCD Panel (256x128 dots) 




YI28 






XI 




X256 













... 






ICI 




IC2 




IC3 




IC4 



CL2 Z 
D Z 

viT|_ 



Vss 
Vo 



Power supply 



r> ic 



• Absolute Maximum Ratings 



Item 


Symbol 


Min. 


Max. 


Unit. 


Power supply for logic 


Vdd-Vss 





7.0 


V 


Power supply for LCD drive 


Vdd-Vo 





28.0 


V 


Input Voltage 


VI 


Vss 


Vdd + 0.3 


V 


Operating temperature 


Top 





40 


°c 


Storage temperature 


Tstg 


-20 


60 


°c 



I Electrical Characteristics 



(V DD -V S s = 5V±0.5V,Ta = 25"C) 



Item 


Symbol 


Condition 


Min. 


Typ. 


Max. 


Unit 


Power supply for logic 


Vdd 




4.5 


5.0 


5.5 


V 


Input logic "High" level 


VlH 




0.5VDD 




Vdd+0.3 


V 


Input logic "Low" level 


VlL 




Vss-0.3 




0.2VDD 


V 


Current Consumption for logic 


Idd 






15 




mA 


for LCD drive 


Iee 






14 




mA 


Power supply for LCD drive 


Vo 








-9 


V 



i Example for power supply circuit 



LCD Vss 
MODULE Vo 



CFL GND 

CFL UNIT CFL1 
CFL 2 



-j- v »» 



20V 



Inverter 



Recommended inverter for CFL 
I20607A X2pcs. 



(Recommended inverters for CFL are 
r + I2V shown in page 9) 



t Interface Pin Function 



CN-1 



Pin No. 


Symbol 


Function 


1 


D 


Display data, H : light on L: light off 


2 


FLM 


The FLM signal indicates the begining of each display cycle. 


3 


M 


Control signal for a.c. driving. 


4 


CLI 


The CL1 latches the serial data in the shift registers. 


5 


CL2 


Clock signal for shifting the serial data. 


6 


NC 




7 


Vdd 


+ 5V (Power supply for logic) 


8 


Vss 


OV (Ground) 


9 


Vee 


12V (Power supply for LC driving) 


10 


Vo 


Operating voltage for LC driving. 



CN-2 



Pin No. 


Symbol 


— , „ 


1 


CFL GND 


Power 
supply 
for CFL 


for Inverter "OUT GND" Terminal (Common) 


2 


CFL1 


for Inverter "0UT1" Terminal 


3 


CFL2 


for Inverter "OUT2" Terminal 







• Interface Timing Chart 



V DD - Vss = 5V + 0.5V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Shift Clock frequency 


tCLC 






6 


MHz 


Shift clock pulse width (H level) 


tVCLH 


63 






ns 


Shift clock pulse width (L level) 


tVCLL 


63 






ns 


Data set up time 


tDs 


50 






ns 


Data hold time 


tDH 


30 






ns 


Latch pulse width (H level) 


tVLPH 


110 






ns 


Latch pulse width (L level) 


tVLPL 


220 






ns 


Latch timing time 


tLT 


100 






ns 


Latch hold time 


tLH 









ns 


FLM signal delay time 


tDFR 


-500 




500 


ns 


"FLM" set up time 


tFs 


70 






ns 


"FLM" hold time 


tFH 


30 






ns 


Latch pulse time 


T 


80 


100 


130 


lis 


Input signal rise time 


tr 










Input signal dicay time 


td 











SSUr.tdS 



tCLC-tVCLII-tVCLL 



tr, tf S 50 ns 



f OLC 



T BO£Ts:i30(^s) 



• Optional Characteristics (Please refer to page 12 for the difinition of optical characteristics.) 

(V DD -Vo= 17.6V) 



Item 


Symbol 


Condition . 


Min. 


: .: 


Max. 


Unit. 


Operating Voltage 
for LCD 
(1/128 duty) 


Vdd-Vo 


Ta = 0°C 




18.8 




V 


Ta = 25°C 




17.6 




V 


Ta = 40°C 




16.5 




V 


Viewing Angle 


<t>\ -02 


6= 0° K=2.4 *2 


40 






degree 


9 


0=20° K=2.4 *1 


±100 






degree 


Contrast Ratio 


K 


Ta=25°C 
t =20°C 

e= o°c 


*3 


2.7 


3.0 






Response time rise 


tr 


*4 




300 


400 


ms 


Response time fall 


xd 


*4 




300 


400 


ms 



Measured on LCD only 

Recommended controller LSI: HD61830B (Hitachi). 




M 

CL1 -T 



CL2 
D 



2 3 4 5 " 25 26 27 1 28 I 2 

" " ».— _ ,ji_Ji_JL_n_rL_n 



_TL 



I 2 3 31 3Z 33 34 

T_n_n* . jn_n_n_rv_ *n_n_r 
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|GMF Series 

■ Example of system diagram 

DGMF12048B BTW 





AO 




Al 

1 




AI5 


c 


VMA 


p 






DO 


u 


1 




D7 




R/W 




n 




RST 



777^ 



D/l 




CS2 


LCD Module 


DBO 

1 

DB7 
R/W 
E 

RST 
OS1 


GMF 

12048B BTW 


CS3 





ii)GMF25064A BTW.GMFP5012A BTW 

JSC 



C 
P 

u 



RD 
WR 



Character 
Mode 



XG XD 

VCE 

A0 VAI3 
VAI5 
CS _ VR/W 

!3 vao 

_ VAI2 

no P 

REF 



D7 J 

RD C 

WR 

RES 

XDO- 



VDO 



Y7 
GIlYB 
A 5 i 



3iX 



AO- R/W 
A12 CSI 
RAMI CS2H 

do-dToe 1 

ft * 



AO- R/W 
AI2 CS 
RAM7 CS2 
DO -D7QE 



□Do-, 



J^VAI2 

[aO~aT Lj 
ICG OEH 
I ROM ,=1 
lD0~D7 Lt j 



Yscl 




Y 




Yi„ 5 
WT 


LCD Module 


LP 

XsCL 


GMF25064ABTW 


Xiti 

XD.-XD, 


GMF25012ABTW 



iii) GMF25Q1 EE BTW 





AO 




A1 


c 


I 

A15 




DO 


p 


1 

D7 




u 


E 




R/W 



Graphic Mode 



RS 
CS 

DBO 

I 

DB7 

E 

R/W 



RST 
GR 



CO 



MAO 

I 

MA15 
OE 

CE 
MDO 

I 

£ MD7 

I D 
■J) 

FLM 
M 

CL1 
CL2 



AO 

I RAM 

A15 

OE CE DO-D7 



7\ 



D 




FLM 




M 


LCD Module 


GMF25012E BTW 


CL1 




CL2 





Note) Above Block Diagram shows an example of circuit. 

Please refer to the specification of the control LSI to design the circuit. 

■ Features of controller LSI 

Graphic Dot Matrix Module GMF Series are to be interfaced with MPU through external control LSI. 
Representatives of Applicable control LSI are shown in the following table. 
(Please ask us when you need the other specifications of controller LSI) 



Item 


E 1330 (SEIKO EPSON) 


HD61830B (HITACHI) 


Applicable Type No. 


25064BTW/25012ABTW 


25012EBTW 


Display mode 


Graphic mode 


Graphic mode 


Character mode 


Character mode 


Graphic/Character mixture mode 


Interface with MPU 


80 system, 68 system 


68 system 


Data Bus to LCD Driver 


4 bit parallel 


Serial 


Number of Dots 


Character Mode 


8x16 Dots-80 Charactersx32 Lines 


4096 Characters 


Graphic Mode 


256x640 Dotsx3 patterns 


512k Dots 


Operating Duty Ratio 


Static ~ 1/256 


Static -1/128 


Built-in CG ROM 


5x7 Dots 160 characters 


5x7 Dots 160characters+5x11 Dots 32 characters 


External 


CG RAM 


8x16 Dots 64 Characters 




CG ROM 


8x16 Dots 256 characters 


8 x 16 dots 256 Characters 


Frame Buffer Memory 


64KB MAX. Imagination Screen System 




Special Function 


Automatic Cursol Shifting 


Up, Down, Left, Right. 




Flexible Scroll 


Display in Graphic/Character 
Flexible Scroll of Cursol 
Smooth Scroll to Horizontal 
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PRECAUTIONS FOR USAGE 



1. HANDLING 

(1) Do not touch, press or rub the display panel with a hard tool or object such as tweezers 
as the polarizers in the panel are easily scrached. 

(2) Do not use organic solvents to clean the display panel off as these solvents may be adverse 
to polarizer. To clean the surface off, dried cloth, dampened absorbent cotton with 
petroleum benzine or adhesive tape are preferable. 

(3) Do not touch electrode terminals of P.C.B. or LSI leads. 

(4) Avoid using or storing the module under the conditions of high temperature and high 
humidity, when stored, this module should be packaged in a conductive polyethlene bag 
and placed under the certain dondition where the temperature is relativery low (5-30°). 
The direct sunlight or fluoresent lamp must be shut off. 

2. OPERATING 

(1) Do not connect or disconnect the module to or from main system while power is being 
supplied. 

(2) Use the Module within specified temperature; otherwise it causes, the retardation of 
blinking speed of the display below specified temperature and causes the display to get 
dark above specified temperature. 

(3) Adjust the LC driving voltage (VEE) so that the display shows optimum contrast. 

3. WORKING CAUTIONS 

(1) Use a grounded soldering iron when connecter terminals are soldered. 

(2) Do not disassemble. In case that, after disassembling, the module doesn't work due to 
failure of reassembly, it is not our responsibility. 

(3) Care should be taken not to charge static electricity, as the circuit of this module contains 
CMOS LSIs. A workman's body should be grounded with an earth band. The material 
which prevents static electricity should be selected for a working cloth. 



■ APPEARANCE LIMITATION (L 

Regulations of the following items that appear in the < 
(1) Black spots, foreign articles, pinhole, white spots. 



)) For GMD Series 

:tive display area 



(3) Bubbles of polarizer 



Diameter D (mm) 


Numbers 


DS0.15 


No Count 


0.15<DS0.20 


N<2 


0.20 < D 


N = 


(2) White line, black line, scratch 


Width W (mm) 


Length L (mm) 


Numbers 


W S 0.03 


LS0.5 


No Count 


0.03 <WS 0.05 


0.5 < L g 2.0 


NS3 


0.05 < W 


2.0 <L 


N = 





Diameter D (mm) 




Numbers 


DS0.5 


No Count 


M<DS1.0 


NS3 


1.0 < D 


N = 


4) Line, scratch of polarizer 


Width W (mm) 


Length L (mm) 


Numbers 


WS0.3 




No Count 


0.3<W£1,0 


LS 5.0 
5.0<LS10.0 
10.0 < L 


No Count 
NS2 
N = 


1.0 <w 




N = 



(5) Bruise of both sides of polarizer 
No more than 2 pes. (D S 0.3) 



Dot Matrix 



_ 



Custom Dot Matrix Order Check Sheet 



Stanley can accommodate in designing and producing custom dot matrix module to meet customers applications 
and requirements. 



T Dimensions and display pattern 




Item 


Symbol 


Dimensions 


Outer dimension 


AxFxK 




Bezel size 


C x G 




Bezel opening 


D x H 




Active area 


E x 1 




Mounting hole location 


B' x J' 




Mounting hole size 







thickness of PCB 


N 




Others 


C 






D' 






E' 






H' 






J 






L 






M 





a) Character dot 
matrix 



b) Graphic dot 
matrix 



4 



□□- 
□□ 

□□odd □□ 
□□□□a □□ 
□□□□□ □□ 
□□□oa do 
an 



-□□□an □□ 
□□□□□ □□ 



o- 



i 

-a 



□□ 

□□ 

□pod | j 

1 ! ii 

□□ □□ 

_□□ □□ 





Character dot matrix 

( ) characters x ( (lines 




5x7 dots 




5x11 dots 




Others ( ) 




Cursor 




Graphic dot matrix 


Horizontal 


( I dots 


Vertical 


( ) dots 




Annunciators 

Please indicate individual annunciators and numerics. 





Item 


Symbol 


Dimensions 


Active area 


a x f 




Dot size 


e x m 




Dot pitch 


d x 1 




Character size 


c x i 




Character pitch 


b x g 




Cursor height 







Others 


h 




i 




k 




n 




P 





Note: 

(1) Bezel opening shall be smaller than effective vi 

(2) Bezel width {^' s -f) shall be wide enough 
seal area. 

(3) Minimum space between dots is 0.04 mm. 



'iewing area of LCD cell, 
cover terminal area and 
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Dot Matrix 



T LCD type 



LCD mode 


Display mode 


Viewing direction 




DST positive 




Reflective 




6 O'clock 




DST negative 




Transflective 




12 O'clock 




FST positive 




Transmissive 




Others 
( ) 




STN yellow-mode 




Reflective 




6 O'clock 




STN blue-mode 




Transflective 




12 O'clock 




STN gray-mode 




Transmissive 




Others 
( I 




T Backlighting 



•Note) DST LCD uses the color rectiting STN panel to produce a high-contrast black and white display. 
FST LCD uses the polymer film to produce a high-contrast black and white display. 



Backlight 
source 


Lighting method 


Backlight color 




EL 




Backlighting 




Blue green 












White 




CFL 




Backlighting 




White 








Edgelighting 








LED 




Backlighting 




Green 








Edgelighting 




Orange 












Yellow 












Red 




Incande- 
scent 




Backlighting 












Edgelighting 







T Operating conditions 



Operating temperature range 




°Cto 


°C 


Storage temperature range 


Tstg 


°Cto 


°c 


Power supply for logic 


Vdd 


V 


GND 


Vss 





V 


Power supply for LCD 


V EE 


V 


Supply voltage for LCD driver 


Vo 


Vto 


V 


Supply voltage for backlight 


Vlp 


V 



LCD 


v D0 


module 


Vo 




v« 




v„ 





Dot matrix 


Annunciators 


Duty cycle 


duty cycle 


Static, Multiplex: / duty cycle 


Driver LSI 


Common 


pes 


pes 


Segment 


pes 


Control LSI 


built-in, external 




Interface with CPU 







For quotation 



• Total quantity 



per order 

per month per year 



• Application 

• Competition 

• Required date for quotation 



• Target price 



Schedule 





Detailed 
discussion 


Prototype 
order 


Submission of 
approval drawing 


Approval of 
the drawing 

_ I _ 


Shipment 
of prototype 


Approval of prototype 
and production order 


First shipment 
of production 

1 


Customer's 




schedule 


















I I 


( ) 


( ) 


( ) 


( ) 


j 


( ) 
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STANLEY ELECTRIC CO.,LTD. 

Electronic Equipment Export Section 

2-9-13 Nakameguro, Meguro-ku, Tokyo 153, Japan 

Tel:81-3-3710-2557 

Telex:2466623 SECTOK J 

Fax:81-3-3710-2240 

Overseas Subsidiaries and Affiliates 

1 1 Stanley Co., Inc. 

Head Office 

1500 Hill-Brady Rd, Battle Creek, Michigan 49015 U.S.A. 
Tel :1-61 6-964-7777 Fax:1 -61 6-965-5555 
Los Angeles Sales Office 

2661 Gates Avenue, Irvine, California 92714 U.S.A. 
Tel:1-714-222-0777 Toll Free:800-LED-LCD1(533-5231) 
Fax:1-714-222-0555 

Stanley-IDESS S.A. 

33 Rue des Peupliers 92000 Nanterre, France 
Tel :33-1 -4781 -8585 Fax:33-1 -4786-091 6 

Asian Stanley International Co., Ltd. 

48/1 Moo 1, Tambol Kukwang, Amphur Ladlumkaew, 

Pathumthanee, 12140, Thailand 

Tel :66-2-583-2661 Fax:66-2-583-2664 



